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'^ Version with Markings tl^gt Show Changes Made ^^ 
A METHOD FOR DETERMINING GENETIC AFFILIATION, SUBSTRUCTURE 
AND GENE FLOW WITHIN HUMAN POPULATIONS 

CROSS-REFERENCE 

Ml- \t 

[OQ&l] This application claims the benefit of U.S. Provisional Application No. 

06/245,355, filed November 1, 2000, which application is incorporated herein by 
reference. 



STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH 

[0002] This invention was made with government support under grant nos. 

GM55273 and GM 28428 awarded by the NIH. The government may have 
certain rights in this invention. 



FIELD OF THE INVENTION 



[0003] The present invention relates to nucleic acid polymorphisms and their 

methods of use in, for example, determination of paternity and forensics. 

BACKGROUND OF THE INVENTION 

[0004] The science of genetics has taken a keen interest in the identification of 

human individuals and genetic relationships between individuals. The genome of 
an individual is unique to that individual, and can be used for identification 
purposes, e,g,, testing for paternity and/or forensic testing (e.g. to identify an 
individual in the context of post-mortem identification or in the criminal justice 
system). Procedures have been developed which are based on identification and 
characterization of changes in an individual's DNA, referred to as DNA 
polymorphisms, where such changes are due to nucleotide substitution, insertion, 
or deletion within the chains of DNAs. 
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[0005] In forensics, for example, there is an interest in polymorphisms for 

identification purposes. Techniques have been developed to compare homologous 
segments of DNA to determine if the segments are identical or if they differ in 
one or more nucleotides. Practical applications of these techniques relate to fields 
other than forensic medicine, for example, genetic disease diagnosis and human 
genome mapping. 

[0006] The most accurate and informative way to compare DNA segments 

requires a method which provides the complete nucleotide sequence for each 
DNA segment. Particular techniques have been developed for determining actual 
sequences in order to study mutation in human genes. See, for example, Proc. 
Natl. Acad. Sci. U.S.A. 85, 544-548 (1988) and Nature 330, 384-386 (1987). 
However, because of the extensive amounts of time and high costs to determine, 
interpret, and compare sequence information, presently it is not practical to use 
extensive sequencing for compare more than just a few DNA segments. 

[0007] A firequently used technique for screening for DNA polymorphisms 

arising from mutations consist of digesting the DNA strand with restriction 
endonucleases and analyzing the resulting fi^agments by means of Southern blots. 
See Am. J. Hum.Genet. p32, 314-331 (1980) or Sci. Am. 258, 40-48 (1988). 
Since mutations often occur randomly they may affect the recognition sequence 
of the endonuclease and preclude the enzymatic cleavage at that site. Restriction 
fragment length polymorphism mappings (RFLPS) are based on changes at the 
restriction site. They are accurate but not very informative (PIC> 0.3). The major 
problem with RFLPs is the inability of a test to detect changes that do not affect 
cleavage with a restriction endonuclease. In addition, the methods used to detect 
RFLPs are very labor intensive and expensive, especially the techniques which 
includes Southern blot analysis. 

[0008] Another technique for detecting specific mutations in particular DNA 

segment involves hybridizing DNA segments which are being analyzed with a 
complementary, labeled oligonucleotide probe. See Nucl. Acids Res. 9, 879-894 
(1981). Since DNA duplexes containing even a single base pair mismatch exhibit 
high thermal instability, the differential melting temperature can be used to 
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distinguish target DNAs that are perfectly complimentary to the probe from target 
DNAs that only differ by a single nucleotide. See, e.g., U.S. Pat. No. 4,683,194. 
Further, subtle genetic differences among related individuals regarding 
nucleotides which are substituted in the DNA chains are difficult to detect. 
VNTR's or Jeffrey's probes are very informative but labor intensive, in distinction 
to microsatellites which are equally informative PGR based tests. 

[0009] Short tandem repeat (STR) polymorphisms are commonly used in DNA 

identification, either as adjuncts to other genetic tests, or as stand-alone tests. 
Typically, when STRs are used for human identification, they are amplified in 
groups of three to four loci (multiplex amplification). Generally, the resulting 
amplified fragments are analyzed by polyacrylamide gel electrophoresis. 
Polymorphisms are thus typed according to size by comparing to similarly labeled 
known external standards or differently labeled internal standards. U.S. Pat. No. 
5,364,759 describes the genus of simple tandem repeats as well as a DNA typing 
method employing the simple tandem repeats and PGR amplification of the loci. 
Fragments are analyzed by differential labeling of the products, 

[0010] A critical parameter in DNA typing is the power of exclusion for the 

system. Power of exclusion is the ability of a test to exclude a falsely accused 
individual based on the individual's genetic characteristics. The commonly used 
STR multiplexes have exclusion probabilities in the range of 85% to 91%. This 
compares unfavorably with restriction fragment length polymorphic loci (RFLP 
loci), which often provide an equivalent power with just one locus. STR testing 
batteries which include greater numbers of lower power systems are more 
susceptible to this problem than are RFLP testing batteries which include a 
smaller number of higher power systems. The low exclusion probabilities of 
commonly used STR loci are the most negative aspect of their use, although the 
frequencies of both alleles of an individual can be included in calculating match. 
Although it is simpler and faster to perform DNA typing with STR loci than with 
RFLP loci and it can be performed with much smaller quantities of DNA, typing 
using STR loci sacrifice in exclusion power. Another disadvantage of current STR 
multiplex DNA typing systems is that the amplification is rarely, if ever, clean. In 
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other words there is considerable formation of spurious bands, which is thought to 
be due to DNA polymerase slippage and mis-priming events (see e.g., Tautz D., 
Hyper variability of Simple Sequences as a General Source for Polymorphic DNA 
Markers, Nuc. Acids Res., 17(16) 6463-70 (1989)). 

[0011] Other polymorphisms take the form of single nucleotide variations 

between individuals of the same species. Such polymorphisms are far more 
frequent than RFLPS, STRs and VNTRs. Some single nucleotide polymorphisms 
occur in protein-coding sequences, in which case, one of the polymorphic forms 
may give rise to the expression of a defective or other variant protein and, 
potentially, a genetic disease. Other single nucleotide polymorphisms occur in 
noncoding regions. Some of these polymorphisms may also result in defective 
protein expression (e.g., as a result of defective splicing). Other single nucleotide 
polymorphisms have no phenotypic effects. 

[0012] Single nucleotide polymorphisms (SNPs) can be used in the same manner 

as RFLPs, and VNTRs but offer several advantages. Single nucleotide 
polymorphisms occur with greater frequency and are spaced more uniformly 
throughout the genome than other forms of polymorphism. The greater frequency 
and uniformity of single nucleotide polymorphisms means that there is a greater 
probability that such a polymorphism will be found in close proximity to a genetic 
locus of interest than would be the case for other polymorphisms. Also, the 
different forms of characterized single nucleotide polymorphisms are often easier 
to distinguish than other types of polymorphism, e.g.^ by use of assays employing 
allele-specific hybridization probes or primers). 

[0013] There is a need in the art for a very accurate genetic relationship test 

procedure which uses very small amounts of an original DNA sample, yet 
produces very accurate results. This is particularly true in the forensic medicine 
area and criminology because often only very small samples of DNA available. 



SEOUENCE LISTING 
[0014] The present specification incorporates herein by reference, each in its 

entirety, the sequence information on the Compact Disks (CDs) labeled Copy 1 
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and Copy 2, The CDs are formatted on IBM-PC, with operating system 
compatibility with MS-Windows. The files on each of the CDS are as follows: 

Copy 1 - Seqlist.txt 268KB: and 

Copy 2 - Seqlist.txt 268 KB. 

SUMMARY OF THE INVENTION 

[0015] The present invention provides novel polymorphisms on the Y 

chromosome and methods of using Y chromosome polymorphisms as indicators 
of evolutionary heritage. The polymorphisms of particular interest in the present 
invention are clustered to specific regions of the Y chromosome, with 
polymorphisms of particular use found mostly in the Non-recombining Region of 
the human Y chromosome (NRY). These polymorphisms, including but not 
limited to SNPs, insertions, and deletions, may be useful for numerous 
applications, including forensics, paternity testing, diagnosis and the like. 

[0016] In one embodiment, the present invention provides nucleic acid segments 

of between 10 and 100 bases containing at least 10, 15 or 20 contiguous 
nucleotides from any of the polymorphic regions of the Y chromosome shown in 
TABLE 1, and may include a polymorphic site. Complements of these segments 
are also included. The segments can be DNA or RNA, and can be double or 
single-stranded. Some segments are 10-20 or 10-50 bases long and may be less 
than 20 or 50 bases long. Preferred nucleic acid segments allow for the 
identification and analysis of nucleic acid sequences on the Y chromosome which 
include at least one polymorphic site that is at least diallelic. 

[0017] The invention further provides allele-specific oligonucleotides that 

hybridize to a polymorphic region marker (Ml to M319 (excluding unassigned 
markers) of the Y chromosome as shown in TABLE 1, or its complement. These 
oligonucleotides can be probes or primers. In a particular embodiment, the nucleic 
acid segments include the forward and/or reverse primer sequences (e.g. primer 
pairs) as in Table 1 . Primer pairs allow for the amplification and identification of 
specific polymorphic regions of the Y chromosome. Polymorphic regions of 
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interest for amplification and/or identification include but are not limited to the 
NRY regions of the Y chromosome. The polymorphic regions (polymorphic 
markers) shown in TABLE 1 are nucleic acids of about between 100 and 700 
bases, about 200 to about 600 bases and, in some embodiments, about 250 to 
about 500 bases in length. Many of the polymorphic nucleic acids (polymorphic 
regions (markers) shown in TABLE 1 may include more than one polypmorphic 
site. 

[0018] The invention further provides a method of analyzing a nucleic acid from 

an individual. The method determines which base is present at any one of the 
polymorphic sites of the Y chromosome as shown in TABLE 1 in bold type. 
Optionally, a set of bases occupying a set of the polymorphic sites shown in 
TABLE 1 is determined. This type of analysis can be performed on a plurality of 
individuals who are tested for the presence of a particular polymorphism by 
identifying specific polymorphic markers. The polymorphism can be correlated 
with a base or set of bases present at the polymorphic sites in the individuals 
tested, and the evolutionary heritage of the individual can be indicated by the 
presence or absence of a particular polymorphism. 

[0019] In one embodiment, the invention provides a method for determining the 

ethnic origin of a male, comprising obtaining a nucleic acid sample from the male 
and identifying at least two polymorphic markers in the nucleic acid sample 
indicative of the ethnic origin of the male, using at least one primer pair from 
TABLE 1 . The identifying of the polymorphic markers may indicate the ethnic 
origin of the male as being at least one of the haplotype groups selected from the 
group consisting of haplotype Group I, Group II, Group III, Group IV, Group V, 
Group VI, Group VII, Group VIII, Group IX or Group X. In some embodiments, 
at least one polymorphic marker identified is a polymorphic marker firom TABLE 

I. The polymorphic markers may identify a haplotype associated with a 
haplotype group selected firom the group consisting of haplotype Group I, Group 

II, Group III, Group IV, Group V, Group VI, Group VII, Group VIII, Group IX or 
Group X, or a sub-haplotype group for the ethnic origin of the male. 
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[0020] In another embodiment, the invention provides a method for identifying a 

plurality of polymorphic sites in a nucleic acid, comprising obtaining a sample of 
the nucleic acid from at least one individual, and identifying, in the nucleic acid, 
at least one of the polymorphic sites in at least two polymorphic markers of 
TABLE 1. The sample of nucleic acids may be obtained from a plurality of 
individuals, with the presence of the polymorphic markers in each sample of the 
nucleic acid determined for each of the individuals. The method may further 
comprise testing each individual for presence of a group of polymorphic markers 
which identify the haplotype of each individual, wherein the haplotype is 
indicative of a geographic distribution of a population or an ancestral population. 

[0021] In still other embodiments, the invention provides a method for 

determining the ethnic origin of a human male individual, comprising obtaining a 
nucleic acid sample from the male, testing the nucleic acid sample for presence of 
a plurality of polymorphic markers selected from TABLE 1, identifying which 
polymorphic markers are present in the nucleic acid sample, and assigning a 
haplotype group to the male based on the identified markers, wherein the 
haplotype group is indicative of the ethnic origin of the male. 

[0022] In certain embodiments, the invention provides a method for determining 

the paternity of a human male individual, comprising obtaining a nucleic acid 
sample from the male, testing the nucleic acid sample for the presence of a 
plurality of polymorphic markers from TABLE 1, identifying which polymorphic 
markers are present in the nucleic acid sample, and comparing the identified 
polymorphic markers to a set of polymorphic markers identified in nucleic acid 
samples from potential fathers. 

[0023] The invention additionally provides a kit for determining ethnic origin of 

an individual, comprising at least two primer pairs capable of identifying at least 
two polymorphic markers from TABLE 1 . The kit may further comprise a control 
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nucleic acid for detecting the presence or absence of the polymorphic markers 
from TABLE 1. 

[0024] The invention further comprises a set of primers and enzymes useful in 

performing an assay to identify particular polymorphisms in human male DNA. 

A method of identifying polymorphisms is disclosed whereby a sample is 

provided and subjected to amplification using primers of the invention and 

thereafter determining sequences (polymorphic regions) which were amplified. 
[0025] A feature of the invention is that polymorphisms not previously identified 

are described herein, and are associated with a particular haplotype, indicative of 

a specific evolutionary heritage. 
[0026] An advantage of the invention is that the sequences disclosed herein can 

be used in a range of different assay systems to determine the presence of a 

polymorphism in a sample. 
[0027] A feature of the invention is a method for analyzing a set of unique 

polymorphisms on the Y chromosome to determine and identify an individual's 

evolutionary heritage and/or ethnicity. 
[0028] A feature of the invention is to provide a kit for determining an 

individual's geographical or ethnic origins. 
[0029] These and other objects, advantages, and features of the invention will 

become apparent to those persons skilled in the art upon reading the details of the 

invention as fully described below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] Fig. 1 . Contemporary worldwide distribution of Y chromosome groups in 

22 regions determined by the methods and compositions of the invention. 

[0031] Fig. 2. A phylogenetic tree deduced from 167 NRY polymorphisms on the 

principle of maximum parsimony. 
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[0032] Fig, 3. Maximum likelihood network inferred from the haplotype 

frequencies. 

[0033] Fig. 4. Maximum parsimony phylogeny of human NRY chromosome 

biallelic variation. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[0034] Before the present polymorphisms and detection methods are described, it 

is to be understood that this invention is not limited to particular methods or 
polymorphisms described, as such may, of course, vary. It is also to be 
imderstood that the terminology used herein is for the purpose of describing 
particular embodiments only, and is not intended to be limiting, since the scope of 
the present invention vsdll be limited only by the appended claims. 

[0035] Where a range of values is provided, it is understood that each intervening 

value, to the tenth of the unit of the lower limit unless the context clearly dictates 
otherwise, between the upper and lower limits of that range is also specifically 
disclosed. Each smaller range between any stated value or intervening value in a 
stated range and any other stated or intervening value in that stated range is 
encompassed within the invention. The upper and lower limits of these smaller 
ranges may independently be included or excluded in the range, and each range 
where either, neither or both limits are included in the smaller ranges is also 
encompassed within the invention, subject to any specifically excluded limit in 
the stated range. Where the stated range includes one or both of the limits, ranges 
excluding either or both of those included limits are also included in the 
invention. 

[0036] Unless defined otherwise, all technical and scientific terms used herein 

have the same meaning as commonly understood by one of ordinary skill in the 
art to which this invention belongs. Although any methods and materials similar 
or equivalent to those described herein can be used in the practice or testing of the 
present invention, the preferred methods and materials are now described. All 
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publications mentioned herein are incorporated herein by reference to disclose 
and describe the methods and/or materials in connection with which the 
publications are cited. 

[0037] It must be noted that as used herein and in the appended claims, the 

singular forms "a", "and", and "the" include plural referents unless the context 
clearly dictates otherwise. Thus, for example, reference to "a nucleic acid" 
includes a plurality of such nucleic acids and reference to "the primer" includes 
reference to one or more primers and equivalents thereof known to those skilled 
in the art, and so forth. 

[0038] The publications discussed herein are provided solely for their disclosure 

prior to the filing date of the present application. Nothing herein is to be 
construed as an admission that the present invention is not entitled to antedate 
such publication by virtue of prior invention. Further, the dates of publication 
provided may be different from the actual publication dates which may need to be 
independently confirmed. 

THE INVENTION IN GENERAL 

[0039] The use of certain nucleotide repeat polymorphisms for identifying or 

comparing DNA segments have been described. (See e.g., Weber & May Am 
Hum Genet 44:388 (1989), Litt & Luthy Am Hum Genet 44:397(1989)). The 
present invention is based on the finding that particular polymorphisms on the Y 
chromosome, including the novel polymorphisms included herein, are indicative 
of the evolutionary heritage and/or a paternal lineage in an individual having a Y 
chromosome (e.g., a male or XXY individual). These particular polymorphic 
genetic segments, and primers used to identify the polymorphisms for 
identification and comparison purposes, correspond to regions of the Y 
chromosome having clustered polymorphisms that are homopolymeric in regions 
which exhibit a very low mutation rate. An advantage of the polymorphisms of 
the invention is that no recombination occurs in the regions containing these 
markers, and thus the accumulation of mutations is preserved as an intact 
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haplotype. This creates a genetic profile that remains intact across the 
generations. If men share the same derived allele, then they are identical by 
descent, not just by state. While a very small amount of recurrent or revertant 
back mutation has been observed at some markers, these anomalies are easily 
recognized as such because of the high resolution of the Y tree. The recognition 
of new Y-chromosome markers represents a major leap in the investigation of 
human genetic diversity (in male lineages, complementing the information from 
female lineages derived from mitochondrial DNA). 
[0040] The polymorphisms and methods of the present invention provide a simple 

way of identifying male siblingship as well as a genetic route to identify male 
children by so called "genebanking" using DNA or blood, or saliva from a child. 
Also the Y chromosome polymorphisms can reveal patterns (estimates) of recent 
gene flow from one gene pool to another, i.e. admixture. The methods of the 
present invention make the large amount of information contained in the 
phylogeny of haplotypes accessible for analysis. 

DEFINITIONS 

[0041] The term "oligonucleotide" as used herein can be DNA, RNA, or a 

substituted variation of these nucleic acids. The oligonucleotide may be single- or 
double-stranded. Oligonucleotides can be naturally occurring or synthetic, but are 
typically prepared by synthetic means. Preferred oligonucleotides of the invention 
include segments of DNA, or their complements including any one of the 
polymorphic sites shown in TABLE 1. The segments are usually between 5 and 
100 bases (nucleotides), and often between 5-10, 5-20, 10-20, 10-50, 20-50 or 20- 
100 bases. The poljonorphic site can occur within any position of the segment. 
The segments can be from any of the allelic forms of DNA shown in TABLE 1 . 

[0042] The term "hybridization probes" as used herein refers to oligonucleotides 

capable of binding in a base-specific manner to a complementary strand of nucleic 
acid. Such probes include peptide nucleic acids, as described in Nielsen et al., 
Science 254, 1497-1500(1991). 
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[0043] The term "primer" as used herein refers to an oligonucleotide having at 

least a single-stranded portion that is adapted to act as a point of initiation of 
template-directed DNA synthesis under appropriate conditions (i.e., in the 
presence of four different nucleoside triphosphates and an agent for 
polymerization, such as, DNA or RNA polymerase or reverse transcriptase) in an 
appropriate buffer and at a suitable temperature. The appropriate length of a 
primer depends on the intended use of the primer but typically ranges from 15 to 
30 nucleotides. A primer need not reflect the exact sequence of the template but 
must be sufficiently complementary to hybridize with a template. 

[0044] The term "primer site" as used herein refers to the area of the target DNA 

to which a primer hybridizes. The term "primer pair" as used herein refers to a set 
of primers including at least one 5' upstream primer that hybridizes with the 5' 
end of the DNA sequence to be amplified (a forward or "for" primer) and at least 
one 3' downstream primer that hybridizes with the complement of the 3' end of 
the sequence to be amplified (a reverse or "rev" primer). Primer pairs allow for 
the amplification and identification of corresponding poljnuorphic regions. 

[0045] The term "polymorphic site" is used herein to describe mutations within a 

nucleic acid sequence which include but are not limited to site specific mutations, 
insertions and deletions, these mutations being found in the nucleic acid of some 
individuals and not in others, e.g. the polymorphic site identifies a specific 
polymorphism of an individual. The present invention provides segments of 
nucleic acid which contain at least one polymorphic site (i.e. polymorphic region). 
These "polymorphic regions" of the Y chromosome can be analyzed to identify a 
specific polymorphic site which in turn identifies a specific polymorphism 
associated with certain individuals. 

[0046] The polymorphic regions of the present invention are also defined as 

"polymorphic markers" due to their usefulness in marking (identifying specific 
polymorphic sites). The polymorphic markers of the present invention identify 
specific haplotypes in the male population, these haplotypes being indicative of a 
specific geographical or ethnic origin. Certain polymorphic markers which 
identify a polymorphism shared by a large group of individuals allow for the 
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grouping of those haplotypes which share that marker. These more commonly 
found markers are found at the branch points of a phylogenetic tree and are 
crucial in separating individuals into unique haplotype groups. The haplotype 
groups have this ancestral marker which branches off from a point earlier in the 
phylogenetic tree. The polymorphic markers of the present invention have 
identified over 171 haplotypes which can be divided into ten haplotype groups. 

[0047] The term "polymorphism" as used herein refers to the occurrence of two 

or more genetically determined alternative sequences or alleles in a population, A 
polymorphic marker or site is the locus at which divergence occurs. Preferred 
markers have at least two alleles, each occurring at a frequency of greater than 
1%, and more preferably greater than 10% or 20% of a selected population, and 
can be present at a frequency greater than 30% to 50% or more in selected 
portions of the population. A polymorphic locus may be as small as one base pair. 
Polymorphic markers include restriction fragment length polymorphisms, 
VNTR's, hypervariable regions, minisatellites, dinucleotide repeats, trinucleotide 
repeats, tetranucleotide repeats, simple sequence repeats, and insertion elements 
such as Alu. The first identified allelic form is arbitrarily designated as the 
reference form and other allelic forms are designated as alternative or variant 
alleles. Polymorphisms refer to sequence differences between a reference form 
and a selected allele, and encompasses single or multiple nucleotide differences 
which can result from nucleotide insertion(s), deletion(s), substitution(s) and/ or a 
combination thereof. The allelic form occurring most frequently in a selected 
population is sometimes referred to as the wildtype form. Diploid organisms may 
be homozygous or heterozygous for allelic forms. A diallelic polymorphism has 
two forms. A triallelic polymorphism has three forms. The term "polymorphism" 
as used herein refers to any detectable polymorphic site in DNA or RNA that is 
detectable using the present methods. The term as used herein encompasses, for 
example, polymorphisms associated with a disease state (i.e. mutations), "silent" 
polymorphisms (i.e. associated with a wild-type phenotype or in a non-coding 
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region), and polymorphisms associated with a predisposition and/or response to 
treatment (i.e. a polymorphism in an allele of a gene). 

The term "single nucleotide polymorphism" and "SNP" as used 
interchangeably herein refers to a polymorphic site occupied by a single 
nucleotide (i.e. single base), which is the site of variation between allelic 
sequences. In general, SNPs are DNA sequence variations that occur when a 
single nucleotide (A, T, C or G) in the genomic sequence is altered. For example a 
SNP might change the DNA sequence AAGGCTAA to ATGGCTAA. SNPs can 
occur in both coding (gene) and noncoding regions of the genome. The site is 
usually preceded by and followed by highly conserved sequences of the allele 
(e.g,, sequences that vary in less than 1/100 or 1/1000 members of the 
population). 

A single nucleotide polymorphism usually arises due to substitution of one 
nucleotide for another at the polymorphic site. A transition is the replacement of 
one purine by another purine or one pyrimidine by another pyrimidine. A 
transversion is the replacement of a purine by a pyrimidine or vice versa. Single 
nucleotide polymorphisms can also arise from a deletion of a nucleotide or an 
insertion of a nucleotide relative to a reference allele. Hybridizations are usually 
performed under stringent conditions, for example, at a salt concentration of no 
more than IM and a temperature of at least 25 °C. For example, conditions of 5X 
SSPE (750 mM NaCl, 50 mM NaPhosphate, 5 mM EDTA, pH 7.4) and a 
temperature of 25°-30''C are suitable for allele-specific probe hybridizations. 

The term "isolated nucleic acid" as used herein refers to a nucleic acid 
isolated from an individual that is the predominant species present (i.e., on a 
molar basis it is more abundant than any other individual species in the 
composition). Preferably, an isolated nucleic acid comprises at least about 50, 80 
or 90 percent (on a molar basis) of all macromolecular species present. Most 
preferably, the object species is purified to essential homogeneity, i.e. 
contaminant species cannot be detected in the composition by conventional 
detection methods. The isolated nucleic acid includes a selected DNA fragment 
(e.g., isolated by an amplification reaction), and an isolated mRNA. 
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[0051] The term ^^evolutionary heritage" as used herein refers to the association 

of a particular polymorphism with a population having a particular geographic 
distribution. This includes polymorphisms that are indicative of an ancestral 
population, i.e. a population from which an individual is a descendant. 

GENERAL ASPECTS OF THE INVENTION 

[0052] The present application provides novel polymorphisms, including 

polymorphisms clustered in and around a non-recombining portion of the human 
Y chromosome (NRY) The polymorphic sites and the regions flanking these 
polymorphic sites are shown in TABLE 1 . 

[0053] By knowing sequences which include particular polymorphisms on the Y 

chromosome, primers based on these sequences can be used in detection assays. 
The primers can be provided in assay kits which cover from one to any and all of 
the polymorphisms developed here and the kits may further comprise appropriate 
enzymes for use with the primers and/or reagents for the isolation and processing 
of nucleic acids from an individual. 

[0054] The methods and compositions of the present invention allow for the 

genetic typing of male individuals into ten major haplotype groups. The markers 
and primer sets shown in TABLE 1 allow not only for typing males into one of 
the haplotype groups or a combination of haplotype groups, but also enables an 
individual to be identified to a specific geographical area associated with 
haplotype group. Figure 1 shows a contemporary worldwide frequency 
distribution of the 10 Y chromosome groups in 22 regions. Each group is 
represented by a distinguishing color. Colored sectors reflect representative 
group frequencies. The frequency distribution of the ten groups is based on > 
1000 globally diverse samples genotyped using a hierarchical top down approach 
as illustrated in FIG.l above the global map. The representative branching and 
frequency of polymorphic markers in TABLE 1 are also shown in FIG. 1 
(individual marker numbers are not shown). 
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[0055] The identification of an individuals haplotype is base on identifying the 

presence of at least two distinct polymorphic markers (i.e. at least two distinct 
polymorphic sites must be identified), for example, polymorphic markers M91 
and M278 identify haplotype 9(shown in FIG. 2 and FIG. 4). More likely, 
determining the haplotype of an individual involves the identification of 3 or more 
markers, usually at least about 3 to 7 markers, or 7 to 9 markers or even 9 or more 
markers. 

[0056] Haplotype groups comprise haplotypes which have at least one ancestral 

marker which branches off from a point earlier in the phylogenetic tree. For 
example, marker 91 (M91) identifies haplotypes in Group I while haplotypes in 
group V are identified by one marker from each of the following sets of markers; 
one marker from {M42, M94, M139, M251, M299} plus one from {M168, 
M294} and one marker from {RPS4Y, M216, M316}. To determine which 
haplotype group and individual is associated with, the individuals nucleic acid 
would need to be analyzed with at least eleven polymorphic markers. For 
exemplary purposes, an individuals nucleic acid could be assayed for the presence 
and absence of the following markers; M91, M299, M249, M294, M203, M96, 
M316, M9, M74, M207, M214 to determine which haplotype group they are 
associated with which is indicative of a certain geographical or ethnic origin. 

[0057] Fig. 1 illustrates that haplotype Group I is mainly associated with Africa 

and in particular, southern and eastern Africa (approximately about 90% of males 
of haplotype Group I are of African origin). Haplotype Groups II (about 80% to 
about 99% frequency distribution (f d.)) and III (about 75% to about 95% f d.) are 
also strongly related to Africa compared to Groups IV through X. Populations 
represented in Groups I and II include some Khoisan and Bantu speakers firom 
South Africa, Pygmies from central Africa, and lineages in Sudan, Ethiopia and 
Mali, Virtually all men with Group I and II haplotypes are of African affiliation 
from a paternal perspective. Group III lineages are predominantly African, 
although a sub-set of Group III lineages occur in populations bordering the 
Mediterranean (Middle East, Turkey, North Africa, Southern Europe). 
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[0058] Approximately about 70% to about 99% of the males in Group IV are of 

Japanese origin. Group V is slightly associated with Japan (about 10% to about 
25% f.d.) and Indonesia (about 10% to about 35% frequency) with the largest 
frequency being associated with Australia and central Asians (about 45% to about 
75% f.d.). 

[0059] Group VI is more widely distributed than other haplotypes, covering the 

geographical area of Europe, Eastern Europe, Asia, and India. The presence of 
haplotype group VI in North America, Australia and Polynesia is a consequence 
of recent human movements since C. Columbus catalyzed the age of exploration. 
The largest Group VI frequency is associated with southern Europe and the 
middle east, with a distribution frequency of about 60% to about 85%, 

[0060] Group VII is more widely associated with eastern Asia and Indonesia with 

distribution frequencies ranging from about 75% to about 99%. Group VIII is 
almost exclusively found in Papua-New Guniea (distribution frequencies of about 
70% to about 95%) with a slight distribution in central Asia (distribution 
frequency of about 1% to about 30%). Recently, there is evidence which indicates 
the presence of Group VIII in Indonesia. Other specific Group VIII lineages 
occur in India and Europe. Individuals of haplotype Group IX are mostly 
associated Europe (about 75% to about 95% f d.), India (about 25% to about 50% 
f.d.). Their occurrence in North America (about 35% to about 55%) Australia 
(35%), Polynesia is a consequence of European gene flow during the last 500 
years. 

[0061] Group X individuals are geographically associated with Central Asia and 

the Americas with a frequency distribution in North America of about 25% to 
about 50%, Central America of about 75% to about 95% and in South America of 
about 80% to about 99%. The above distribution frequencies of the various 
haplotypes in the geographic regions mentioned above are only representative 
ranges of the haplotype frequencies worldwide. 
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Analysis of Polymorphisms 

[0062] Polymorphisms are detected in a target nucleic acid jfrom an individual 

being analyzed. For assay of genomic DNA, virtually any biological sample 
(other than pure red blood cells) is suitable. For example, convenient tissue 
samples include whole blood, semen, saliva, tears, urine, fecal material, sweat, 
buccal, skin and hair. For assay of cDNA or mRNA, the tissue sample must be 
obtained from an organ in which the target nucleic acid is expressed. For 
purposes of the present invention, the sample is obtained from a male, and 
preferably a human male. 

[0063] Many of the methods described below require amplification of DNA from 

target samples. This can be accomplished by e.g., PCR. See generally PGR 
Technology: Principles and Applications for DNA Amplification (ed. H. A. 
Erlich, Freeman Press, N.Y., N.Y., 1992); PCR Protocols: A Guide to Methods 
and Applications (eds. Innis, et aL, Academic Press, San Diego, Calif., 1990); 
Mattila et al.. Nucleic Acids Res. 19, 4967 (1991); Eckert et al, PCR Methods 
and Applications 1, 17 (1991); PCR (eds. McPherson et al., IRL Press, Oxford); 
and U.S. Pat. No. 4,683,202. 

[0064] Other suitable amplification methods include the ligase chain reaction 

(LCR) (see Wu and Wallace, Genomics 4, 560 (1989), Landegren et al.. Science 
241, 1077 (1988), transcription amplification (Kwoh et al., Proc. Natl. Acad. Sci. 
USA 86, 1173 (1989)), and self-sustained sequence replication (Guatelli et al., 
Proc. Nat. Acad. Sci. USA, 87, 1874 (1990)) and nucleic acid based sequence 
amplification (NASBA). The latter two amplification methods involve isothermal 
reactions based on isothermal transcription, which produce both single stranded 
RNA (ssRNA) and double stranded DNA (dsDNA) as the amplification products 
in a ratio of about 30 or 100 to 1, respectively. 

Detection of Polymorphisms in Target DNA 

[0065] There are two distinct types of analysis depending whether a 

polymorphism in question has already been characterized. The first type of 
analysis is sometimes referred to as de novo characterization. This analysis 
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compares target sequences in different individuals to identify points of variation, 
e.g., polymorphic sites, SNPs. By analyzing groups of individuals representing 
the greatest ethnic diversity among humans and greatest breed and species variety 
in plants and animals, patterns characteristic of the most common 
alleles/haplotypes of the locus can be identified, and the frequencies of such 
populations in the population determined. Additional allelic frequencies can be 
determined for subpopulations characterized by criteria such as geographical 
distribution and ancestral ethnicity. The de novo identification of the 
polymorphisms of the invention is described in the Examples section. The second 
type of analysis is determining which form(s) of a characterized polymorphism 
are present in individuals under test. There are a variety of suitable procedures, 
which are discussed in turn. 

Allele-Speciflc Probes 

[0066] The design and use of allele-specific probes for analyzing polymorphisms 

is described by e.g., Saiki et al, Nature 324, 163-166 (1986); Dattagupta, EP 
235,726, Saiki, WO 89/11548. Allele-specific probes can be designed that 
hybridize to a segment of target DNA from one individual but do not hybridize to 
the corresponding segment from another individual due to the presence of 
different polymorphic fonns in the respective segments from the two individuals. 
Hybridization conditions should be sufficiently stringent that there is a significant 
difference in hybridization intensity between alleles, and preferably an essentially 
binary response, whereby a probe hybridizes to only one of the alleles. Probes 
with such specificity allow for the determination of a specific base occupying a 
polymorphic site in a sequence of a polymorphic region. Some probes are 
designed to hybridize to a segment of target DNA such that the polymorphic site 
aligns with a central position (e.g., in a 15 mer at the 7 position; in a 16 mer, at 
either the 8 or 9 position) of the probe. This design of probe achieves good 
discrimination in hybridization between different allelic forms. 

[0067] Allele-specific probes are often used in pairs, one member of a pair 

showing a perfect match to a reference form of a target sequence and the other 
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member showing a perfect match to a variant form. Several pairs of probes can 
then be immobilized on the same support for simultaneous analysis of multiple 
polymorphisms within the same target sequence. 

Tiling Arrays 

[0068] The polymorphisms can also be identified by hybridization to nucleic acid 

arrays, some example of which are described by WO 95/11995. The same array 
or a different array can be used for analysis of characterized polymorphisms. WO 
95/11995 also describes subarrays that are optimized for detection of a variant 
form of a precharacterized polymorphism. Such a subarray contains probes 
designed to be complementary to a second reference sequence, which is an allelic 
variant of the first reference sequence. The second group of probes is designed by 
the same principles as described in the Examples except that the probes exhibit 
complementarily to the second reference sequence. The inclusion of a second 
group (or further groups) can be particular useful for analyzing short 
subsequences of the primary reference sequence in which multiple mutations are 
expected to occur within a short distance commensurate with the length of the 
probes (i.e., two or more mutations within 9 to 21 bases). 

Allele-Specific Primers 
[0069] An allele-specific primer hybridizes to a site on target DNA overlapping a 

polymorphism and only primes amplification of an allelic form to which the 
primer exhibits perfect complementarily. See Gibbs, Nucleic Acid Res. 17, 2427- 
2448 (1989). This primer is used in conjunction with a second primer which 
hybridizes at a distal site. Amplification proceeds fi-om the two primers leading to 
a detectable product signifying the particular allelic form is present. A control is 
usually performed with a second pair of primers, one of which shows a single 
base mismatch at the polymorphic site and the other of which exhibits perfect 
complementarily to a distal site. The single-base mismatch prevents amplification 
and no detectable product is formed. The method works best when the mismatch 
is included in the 3 -most position of the oligonucleotide aligned with the 
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polymorphism because this position is most destabilizing to elongation from the 
primer. See, e.g., WO 93/22456. 

Direct-Sequencing 

[0070] The direct analysis of the sequence of polymorphisms of the present 

invention can be accomplished using either the dideoxy chain termination method 
or the Maxam Gilbert method (see Sambrook et aL, Molecular Cloning, A 
Laboratory Manual (2"^ Ed., CSHP, New York 1989); Zyskind et aL, 
Recombinant DNA Laboratory Manual, (Acad. Press, 1988)). In a preferred 
embodiment, the direct sequencing would be carried using fluorescent 
sequencing, e,g„ using a PE Biosystems 373A sequencer. 

Denaturing Gradient Gel Electrophoresis 
[0071] Amplification products generated using the polymerase chain reaction can 

be analyzed by the use of denaturing gradient gel electrophoresis. Different alleles 
can be identified based on the different sequence-dependent melting properties 
and electrophoretic migration of DNA in solution. Erlich, ed., PGR Technology, 
Principles and Applications for DNA Amplification, (W.H. Freeman and Co, New 
York, 1992), Chapter 7. 

Single-Strand Conformation Polymorphism Analysis 
[0072] Alleles of target sequences can be differentiated using single-strand 

conformation polymorphism analysis, which identifies base differences by 
alteration in electrophoretic migration of single stranded PCR products, as 
described in Orita et al., Proc. Nat. Acad, Sci. 86, 2766-2770 (1989). Amplified 
PCR products can be generated as described above, and heated or otherwise 
denatured, to form single stranded amplification products. Single-stranded nucleic 
acids may refold or form secondary structures which are partially dependent on 
the base sequence. The different electrophoretic mobilities of single-stranded 
amplification products can be related to base-sequence difference between alleles 
of target sequences. 
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Detection of SNP Polymorphisms 

[0073] Where the polymorphism is a SNP, any suitable method known in the art 

can be used in their detection. For example, the present methods can utilize the 
detection of SNPs by DHPLC (see U.S. Pat. No. 5,795,976) to isolate and analyze 
specific SNPs on the Y chromosome of a large number of individuals in a fast, 
efficient and inexpensive manner. This method involves separating heteroduplex 
and homoduplex nucleic acid molecules (e.g., DNA or RNA) in a mixture using 
high performance liquid chromatography under partially denaturing conditions. 
In a preferred embodiment, the SNPs are identified on the Y chromosome using 
techniques such as those disclosed in co-pending application US Application 
Serial No. 09/502,558, February 1 0, 2000. 

Mass Spectrometry 

[0074] Mass spectrometry can also be used in the methods of the present 

invention to verify a polymorphism and/or to identify additional polymorphisms. 
The mass spectrum of a nucleic acid containing the polymorphic site can be 
compared to the mass spectrum of nucleic acids obtained from samples of known 
residues at the polymorphic site. These known spectra are referred to as 
"signature" spectra. A simple comparison of the sample spectrum vs. signature 
spectra will reveal whether an individual's DNA has a specific base occupying the 
polymorphic site. Although sequencing of fragments of nucleic acids is possible 
using mass spectrometry, actual sequencing of the nucleic acid is not required for 
this mutational analysis. Less preparation and analysis is needed to prepare and 
analyze a complete, intact fragment as compared to treating a sample for actual 
sequencing. 

[0075] Certain mass spectrometry techniques can be used to analyze for 

polymorphisms. Short oligomers, e,g., from one nucleotide up to approximately 
50 nucleotides, can be analyzed and the resulting spectra compared with signature 
spectra of samples known to be wild-type or to contain a known polymorphism. A 
comparison of the locations (mass) and heights (relative amounts) of peaks in the 
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sample with the known signature spectra indicate what type of polymorphism, if 
any, is present. Exemplary protocols are described in U.S. Pat Nos. 5,872,003, 
5,869,242, 5,851,765, 5,622,824, and 5,605, 798, which are incorporated herein 
by reference for teaching such techniques. 

[0076] After determining polymorphic form(s) present in an individual at one or 

more polymorphic site on the Y chromosome, this information can be used in a 
number of methods. 

Methods of Use of the Polymorphisms of the Invention 

[0077] The methods of the invention have utility in a wide variety of fields where 

it is desirable to identify known polymorphisms of a particular individual and/or 
to determine allelic distribution in a group or population. Such methods include, 
but are not limited to, linkage analysis for the identification of disease loci, 
evolutionary studies to determine rates of evolution in a population, identification 
of polymorphisms useful in forensic identification, identification of mutations 
associated with a disease or predisposition, genetic marker development, and the 
like. 

Forensics 

[0078] Determination of which polymorphic sites an individual possesses, 

identifies a haplotype, which refers to a set of polymorphic markers that 
distinguishes the individual. See generally National Research Council, The 
Evaluation of Forensic DNA Evidence (Eds. Pollard et al., National Academy 
Press, DC, 1996). Since the polymorphic sites of the invention are generally 
within a region of about 50,000 bp in the human genome, the probability of 
recombination between these polymorphic sites is low. The more sites that are 
analyzed the lower the probability that the set of polymorphic markers for one 
individual is the same as that in an unrelated individual. If multiple polymorphic 
sites are analyzed, the sites are usually in different polymorphic regions (on 
different polymorphic markers). Thus, polymorphisms of the invention may be 
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used in conjunction with polymorphisms in distal genes. Preferred polymorphisms 
for use in forensics are diallelic because the population frequencies of two 
polymorphic forms can usually be determined with greater accuracy than those of 
multiple polymorphic forms at multi-allelic loci. 

[0079] An exemplary set of polymorphic markers useful for identifying the 

haplotype group of an individual are the following; Markers 304(Group VI, 
Mediterranean), 242 (Group X, Asia, India, Americas), 269 (Group IX, W. 
Europe), 207 (Group IX, Europe, W. Asia), 74 (Groups IX-X, global), 214 
(Group VII, E. Asia), 9 (Groups VII-X, global), 235 (Groups VI-X, global), 316 
(Group V, Asia, America, Polynesia, Melanesia), 174 (Group IV, Asia, Japan), 
299 (Groups II-X, global), 246 (Group I, Africa), 249 (Group II, Africa) 294 
(Groups III-X, global), 96 (Group III, Africa, Mediterranean). 

[0080] The capacity to identify a distinguishing or unique set of forensic markers 

in an individual is useful for forensic analysis. For example, one can determine 
whether a blood sample from a suspect matches a blood or other tissue sample 
from a crime scene by determining whether the set of polymorphic forms 
occupying selected polymorphic sites is the same in the suspect and the sample. If 
the set of polymorphic markers does not match between a suspect and a sample, it 
can be concluded (barring experimental error) that the suspect was not the source 
of the sample. If the set of markers does match, one can conclude that the DNA 
from the suspect is consistent with that found at the crime scene. If frequencies of 
the polymorphic forms at the loci tested have been determined (e.g., by analysis 
of a suitable population of individuals), one can perform a statistical analysis to 
determine the probability that a match of suspect and crime scene sample would 
occur by chance. If several polymorphic loci are tested, the cumulative 
probability of non-identity for random individuals becomes very high (e.g., one 
billion to one). Such probabilities can be taken into account together with other 
evidence in determining the innocence or guilt of an individual suspected of a 
criminal act. 

[0081] The polymorphisms of the present invention are especially useful in 

identifying samples having genetic material from multiple individuals, since the 
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polymorphisms are single copy. Thus, the detection of more than one 
polymorphic Y chromosome allele in a single sample is indicative of the presence 
of nucleic acids from multiple individuals within the sample. Such information 
can be useful, for example, when multiple perpetrators are suspected of 
participating in a crime, or in the case of mixed imidentified remains at a grave 
site or accident scene. 

[0082] The polymorphic sites and methods of the present invention are also 

useful in categorizing victims of violent crimes into ethnic and geographical 
groups. When a large number of victims need to be identified at a crime site, 
categorizing recovered victims by ethnicity can decrease the overall time for 
victim identification by reducing the number of comparison samples (samples 
fi-om members of the victims family) to those of similar geographical origin. 

Paternity Testing 

[0083] The object of paternity testing is usually to determine whether a male is 

the father of a child. In most cases, the mother of the child is known and thus, the 
mother's contribution to the child's genotype can be traced. Patemity testing 
investigates whether the part of the child's genotype not attributable to the mother 
is consistent with that of the putative father. Paternity testing can be performed 
by analyzing sets of polymorphisms (polymorphic markers) in the putative father 
and the child. The polymorphic markers of the present invention can be useful in 
determining paternity of a male child, as they are specific to the Y chromosome. 
The mother need not be tested in such a case, as the mother has no contribution to 
the child's genotype as it pertains to the Y chromosome. 

[0084] If the set of polymorphisms in the child attributable to the father does not 

match the putative father, it can be concluded, barring experimental error, that the 
putative father is not the real father. If the set of polymorphisms in the child 
attributable to the father does match the set of polymorphisms of the putative 
father, a statistical calculation can be performed to determine the probability of 
coincidental match. An exemplary method of determining the probability of 
parentage exclusion, i.e. the probability that a random male will have a 
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polymorphic form at a given polymorphic site that makes him incompatible as the 
father) is described in WO 95/12607. 
[0085] If several polymorphic loci are included in the analysis, the cumulative 

probability of exclusion of a random male is very high. This probability can be 
taken into account in assessing the liability of a putative father whose 
polymorphic marker set matches the child's polymorphic marker set attributable 
to his father. This analysis can be further expanded to identify ancestral males 
(e.g., grandfather, great grandfather and so on). Such analysis can be useful in 
genealogical analysis, or in tracing the origin of ancestral man (e.g.) using 
samples obtained from an archeological site). 

Longer-term Family Heritage 
[0086] In addition to the use in paternity testing, the polymorphisms and methods 

of the present invention can be used to determine relationships through a paternal 
lineage for multiple generations. The constancy and low mutational rate of these 
regions of the Y chromosome allow an individual to trace his specific ancestral 
lineage using the Y chromosome polymorphisms. For example, a specific residue 
(base) in a polymorphic site may be indicative of a population that is in or from a 
certain region in Europe. Assaying an individual for this polymorphism can 
indicate that the individual's paternal ancestors were in or descended from this 
particular region. 

Correlation of Polymorphisms with Phenotypic Traits 
[0087] The polymorphisms of the invention may contribute to the phenotype of 

an organism in different ways. Some polymorphisms occur within a protein 
coding sequence and contribute to phenotype by affecting protein structure. The 
effect may be neutral, beneficial or detrimental, or both beneficial and 
detrimental, depending on the circumstances. Other polymorphisms occur in 
noncoding regions but may exert phenotypic effects indirectly via influence on 
replication, transcription, and translation. 
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[0088] A single polymorphism may affect more than one phenotypic trait. 

Likewise, a single phenotypic trait may be affected by polymorphisms in different 
genes. Further, some polymorphisms predispose an individual to a distinct 
mutation that is causally related to a certain phenotype. 

[0089] Phenotypic traits include diseases that have known but hitherto unmapped 

genetic components. Phenotypic traits also include symptoms of, or susceptibility 
to, multifactorial diseases of which a component is or may be genetic, such as 
autoimmune diseases, inflammation, cancer, diseases of the nervous system, and 
infection by pathogenic microorganisms. Phenotypic traits also include 
characteristics such as longevity, appearance (e.g., baldness, obesity), strength, 
speed, endurance, fertility, and susceptibility or receptivity to particular drugs or 
therapeutic treatments. 

[0090] Correlation is performed for a population of individuals who have been 

tested for the presence or absence of a phenotypic trait of interest and for 
polymorphic markers sets. To perform such analysis, the presence or absence of a 
set of polymorphisms (i.e. a polymorphic set) is determined for a set of the 
individuals, some of whom exhibit a particular trait, and some of which exhibit 
lack of the trait. The alleles of each polymorphism of the set are then reviewed to 
determine whether the presence or absence of a particular allele is associated with 
the trait of interest. Correlation can be performed by standard statistical methods 
such as a K-squared test and statistically significant correlations between 
polymorphic form(s) and phenotypic characteristics are noted. 

[0091] The polymorphisms and assays of the present invention are of particular 

use in determining the appropriate populations for mapping complex genetic traits 
and/or disorders. Population choice can be crucial for the success of gene 
mapping for particular traits and/or disorders. Populations having a high degree 
of inbreeding are also useful for linkage analysis (see, e.g., Sheffield, VC et aL, 
Trends in Genetics 4:391-6 (1998)), and the polymorphisms of the invention can 
be useful in determining the genetic heterogeneity of a population. 
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Antibodies to Specific Polymorphisms 

[0092] Polyclonal and/or monoclonal antibodies that specifically bind to variant 

gene products but not to corresponding prototypical gene products are also 
provided. Antibodies can be made by injecting mice or other animals with the 
variant gene product or synthetic peptide fi-agments thereof. Monoclonal 
antibodies are screened as are described, for example, in Harlow & Lane, 
Antibodies, A Laboratory Manual, Cold Spring Harbor Press, New York (1988); 
Coding, Monoclonal antibodies, Principles and Practice (2d ed.) Academic Press, 
New York (1986). Monoclonal antibodies are tested for specific immunoreactivity 
with a variant gene product and lack of immunoreactivity to the corresponding 
prototypical gene product. These antibodies are useful in diagnostic assays for 
detection of the variant form, or as an active ingredient in a pharmaceutical 
composition. 

Use of the Present Method to Produce a Database of Y Chromosome Polymorphisms 
[0093] The polymorphisms of the invention can be used as the basis for, or 

combined with other such polymorphisms to provide, a general catalog of genome 
variation to address the large-scale sampling designs required by association 
studies, gene mapping, and evolutionary biology. There is widespread interest in 
documenting the amount and geographic distribution of genetic variation in the 
human species. This information is desired by the biomedical community, whose 
work would be greatly facilitated by a densely packed map of polymorphic 
markers, particularly SNPs in the NRY region, to be used to for example, identify 
genes associated with disease by linkage disequilibrium between sets of adjacent 
markers and the occurrence of disease in populations, and to characterize disease- 
related variation among populations. 
[0094] Anthropologists and archeologists use genetic variation to reconstruct our 

species' history, and to understand the role of culture and geography in the global 
distribution of human variation. The requirements for these two perspectives seem 
to be converging on a need for an accessible, representative DNA bank and 
statistical database of human variation, 
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[0095] In addition, these systems have potential in both routine forensic and 

intelligence database applications, either in place of or in conjunction with more 
traditional "DNA fingerprinting" databases produced using methods such as 
restriction fragment length polymorphism mapping. 

[0096] The invention may be embodied in computer-readable media containing 

an electronically, magnetically, or optically stored code representative of the 
markers for polymorphic regions of Table 1, and/or stored code configured to 
create the electronically stored representation of Table 1 and the corresponding 
geographic distributions for these polymorphic markers (see TABLE 3). Such 
databases may be produced using a variety of different data configurations and 
processing capabilities. Examples include, but are not limited to, logical 
databases, physical databases, relational databases, central configuration 
databases, and the like. Database structures for genomic information may be 
based on, for example, the database structures disclosed in U.S. Patent No. 
6,229,91 1. In other examples, the data generated for use in the present invention 
may be used to create a general database such as that described in U.S. Pat. No. 
4,970,672 or a relational database such as that described in U.S. Pat. No. 
5,884,311. Databases containing data generated for use in the methods of the 
invention may also be a central configuration database for data that is shared 
among multiprocessor computer systems. See U.S. Pat. No. 6,014,669. Other 
database systems and design methodologies can be found in 1. Fogg and M. 
Orlov^ska, Computers Math Applic. (UK), (1993) 25:97-106; S. Ceri, et al.. 
Proceedings of the IEEE (1987) 75:533-545. 

EXAMPLES 

[0097] The following examples are put forth so as to provide those of ordinary 

skill in the art with a complete disclosure and description of how to make and use 
the present invention, and are not intended to limit the scope of what the inventors 
regard as their invention nor are they intended to represent that the experiments 
below are all or the only experiments performed. Efforts have been made to 
ensure accuracy with respect to numbers used (e.g. amounts, temperature, etc.) 
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but some experimental errors and deviations should be accounted for. Unless 
indicated otherwise, parts are parts by weight, molecular weight is weight average 
molecular weight, temperature is in degrees Centigrade, and pressure is at or near 
atmospheric. 

EXAMPLE 1 

[0098] A phylogenetic tree was deduced from 167 polymorphisms from a Non- 

recombining Region of the human Y chromosome (NRY)on the principle of 
maximum parsimony (Figure 2). Seven of the 167 polymorphisms had been 
detected by means other than DHPLC and were taken from the literature to 
demonstrate the applicability of the method of the invention to polymorphisms 
with less demographic specificity than those in TABLE L Seventy-three of the 
160 polymorphisms detected by DHPLC had been reported previously. Underbill, 
P. A. et al Genome Res. 7:996-1005 (1997). Shen, P. et al Proc, Natl Acad, Sci. 
USA 97:7354-7359 (2000). Of the remaining 87 unreported polymorphisms, 53 
were discovered in a set of 53 individuals of diverse geographic origin during the 
screening of the unique sequences and repeat elements, other than long 
interspersed elements, contained in three overlapping cosmid sequences 
(GenBank accession nos. AC003032, AC003095, AC003097) and a few small 
fragments scattered throughout the NRY. Finally, 34 were detected during 
genotyping. In total, the marker panel comprises 91 transitions, 53 transversions, 
22 small insertions or deletions, and 3n Alu insertion. All polymorphisms are 
biallelic, except a double transversion. Ml 16, that has three alleles, A, C or T, 
defining quite different haplotypes. Two non-CpG associated transitions (M64 
and Ml 08) showed evidence of recurrence but generated no ambiguities when 
considered in the context of other markers. The primer sequences used to detect 
the 167 polymorphisms are given in Table 1). 

METHODS 

[0099] DNA samples. The ascertainment set consisted of the following 53 

samples with their subsequently determined haplogroup designations: Africa: 3 
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Central African Republic Biaka II, III (1); 2 Zaire Mbuti II, III; 2 Lissongo II, III; 

2 Khoisan I, III; 1 Berta VI; 1 Surma I; 1 Mali Tuareg III; 1 Mali Bozo III; 
Europe: 1 Sardinian VI; 2 Italian VI IX; 1 German VI; 3 Basque VI, IX (2); Asia: 

3 Japanese IV, V, VII; 2 Han Chinese VII, 1 Taiwan Atayal VII, 1 Taiwan Ami, 
VII, 2 Cambodian VI, VII; Pakistan: 2 Hunza VI, IX; 2 Pathan VI, VII; 1 Brahui 
VIII; 1 Baloochi VI; 3 Sindhi III, VI, VIII; Central Asia 2 Arab IX; 1 Uzbek IX; 1 
Kazak V; MidEast: 1 Druze VI; Pacific: 2 New Guinean V, VIII; 2 Bougainville 
Islanders VIII; 2 Australian VI, X: America: 1 Brazil Surui, 1 Brazil Karatina, 1 
Columbian, 1 Mayan all X. An additional 1,009 chromosomes, representing 21 
geographic regions, were genotyped by DHPLC for all markers other than those 
on the terminal branches of the phylogeny. The latter were genotyped only in 
individuals from the haplogroup to which those markers belonged. This hierarchic 
genotyping protocol was necessitated by the minute amounts of genomic DNA 
available for most samples. 

[00100] PCR. The RepeatMasker2 program ( http://ftp.genome>washington.edu) 
was used to identify himian repeat DNA sequences. Primers were designed to 
amplify unique sequences and repeat elements other than LINE as confirmed by a 
negative female control, yielding amplicons 300-500 bp in length. All primers had 
a uniform annealing temperature, which allowed a single PCR protocol to be 
used. It comprised an initial denaturation at 95 "^C for 10 min to activate AmpliTaq 

Gold®, 14 cycles of denaturation at 94°C for 20s, primer annealing at 63-56°C 
using 0.5^C decrements, and extension at 72°C for 1 min, followed by 20 cycles 
at 94°C for 20 s, 56°C for 1 min, and 72°C for 1 min, and a final 5-min extension 

at 72°C. Each 50-|iil PCR reaction contained 1 U of AmpliTaq Gold® 
polymerase, 10 mM Tris-HCl, pH 8.3, 50 mM KCl, 2.5 mM MgCl2, 0.1 mM each 
of the four deoxyribonucleotide triphosphates, 0.2 |aM each of forward/re verse 
primers, and 50 ng of genomic DNA. PCR yields were determined semi- 
quantitatively on ethidium bromide stained agarose gels. 
[00101] DHPLC analysis. Unpurified PCR products were mixed at an equimolar 

ratio with a reference Y chromosome and subjected to a 3-minute 95''C 
denaturing step followed by gradual reannealing from 95 to 65 °C over 30 min. 



31 



Atty, Docket No.: STAN-212 



Ten microliters of each mixture were loaded onto a DNASep™ column 
(Transgenomic, San Jose, CA), and the amplicons were eluted in 0.1 M 
triethylammonium acetate, pH 7, with a linear acetonitrile gradient at a flow rate 
of 0.9 ml/min^. Under appropriate temperature conditions, which were optimized 
by computer simulation (available at http://insertion.stanford.edu/melt.htmll 
mismatches were recognized by the appearance of two or more peaks in the 
elution profiles. 

[00102] DNA sequencing. Polymorphic and reference PCR samples were purified 

with QIAGEN (Valencia, CA) QIAquick spin columns. Both strands were 
sequenced to determine the location and chemical nature of any polymorphic 
sites, using the amplimers as sequencing primers and ABI Dye-terminator cycle 
sequencing reagents (PE Biosystems, Foster City, CA). Each cycle sequencing 
reaction contained 6 |il of purified PCR product, 4 \il dye terminator reaction mix, 
and 0.8 ^il of primer (5 |aM). Cycle sequencing was started at 94°C for 1 min, 
followed by 25 cycles of 96^C for 10s, 50°C for 2s, and 60°C for 4 min. The 
sequencing products were purified with Centrifex™ gel filtration cartridges (Edge 
Biosystems, Gaithersburg, MD) and analyzed on a PE Biosystems 3 73 A 
sequencer. 

[00103] Statistical analysis. The program CONTML in PHYLIP, version 3.57c, 
was used to construct a frequency based maximum likelihood network. The 
expected Luria-Delbrtlck/Lea-Coulson distribution of the number of mutants for 
each gene was fitted by maximum likelihood, treating each nucleotide of the 
screened sequence as analogous to a parallel, independent bacterial culture Luria, 
S. E. & Delbruck, Genetics 28:491-511 (1943); Lea, D. E. & Coulson, A. C. 
Genetics 49:264'2S5 (1949). The distributions under the expectation of constant 
population size were calculated according to Watterson, G. A. Theor, Popul Biol 
7: 256-276 (1975). Mismatch distributions were calculated as described 
previously (Shen et al., supra). The NRY mutation rate per nucleotide per year 
(1.53x10-^) was calculated on the basis of 597 nucleotide substitution differences 
between human and chimpanzee observed over 39,931 bp of non-coding sequence 
(Shen et al., supra). The corresponding mutation rates for mtDNA (L65 x 10"^) 
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and X chromosome (7.54 x 10 ) were calculated on the basis of 581 and 58 
nucleotide substitution differences, respectively, between human and chimpanzee 
observed over 6,176 bp of coding mtDNA (mictochondrial DNA) sequence 
comprising the genes NDl, ND2, COXl COX2, ATP8, ATP6, COX3, and ND3, 
and 7,853 bp of flanking non-coding sequence of the DIAPH2 gene on Xq22. 
[00104] Accession numbers. Most of the NRY sequence surveyed was derived 
from 5 cosmid sequences retrievable from Genbank using the accession numbers 
AC00303U AC003032, AC003094, AC003095, and AC003097. Six 
polymorphisms were affiliated with genomic regions for DFFRY (AC002531), 
one each for DBY (AC004474) and UTYl (AC006376), 3 for SRY (NM003140), 
and 15 for random genomic STSs reported by VoUrath D, et al. Science 258:52-59 
(1992). 

[00105] The tree of Figure 2 is rooted with respect to non-human primate 
sequences. The 116 numbered compound haplotypes were constructed from 167 
mutations (markers) of which 160 were discovered by DHPLC (Table 1). Seven 
haplotypes from the literature with less geographical heritage specificity were also 
analyzed in this study, including YAP (Ml), DYS271 (M2), PN3 (M29), SRY 
4064 (M40), TAT (M46), RPS4YC711T (M130), and SRY 2627 (M167), (the 
sequences for these markers are not shown in TABLE 1). Marker numbers 
indicated on the segments are discontinuous because of the removal of all but one 
polymorphism associated with tandem repeats and homopolymer tracts whose 
ancestral state is uncertain, Haplotypes are assorted into ten haplogroups (I - X) 
using principles commonly applied to haploid mtDNA phylogenies. Macaulay, 
V. et al Am, 1 Hum. Genet, 64: 232-249 (1999). Haplogroup I members, 
ancestral for M42, M94 and Ml 39, also share the only homopolymer-associated 
marker M91. All haplogroup I individuals have an 8-T length variant, while 1,009 
men in haplogroups II-X have 9 T's and in two cases 10 (not shown). Only one 
inconsistent haplogroup X individual had 8 T's (not shown), Haplogroups I and 
II, both of which are almost exclusively represented in Africa only, share the 
ancestral allele of Ml 68. Haplogroup III is generally the most frequent one in 
Africa. Its frequency decreases with increasing distance from Africa, from 27% in 
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the Mid-East to a few percent in Northern Europe and South and Central Asia, 
Haplogroup IV, related to the former through Ml and M145, is found mainly in 
Japan. 

[00106] In a recent cladistic analysis of nine diallelic NRY polymorphisms, 
including Ml, in 1,544 individuals, it was hypothesized that haplogroup III 
comprises descendents of a range expansion that brought Y-chromosomes back to 
Africa (M. F. Hammer et al. 15:427-441 (1998)). Haplogroups V and VIII are 
prevalent in New Guinea and Australia, but they are also found at varying though 
smaller frequencies throughout Asia. Haplogroups VI and IX are found mostly in 
Europe and the Indus Valley. They are not observed in East Asia, where 
haplogroup VII dominates, suggesting that this part of the world where agriculture 
developed independently resisted effectively subsequent gene flow Macaulay, V. 
et al supra. The distinction between Eurasians and East Asians was also observed 
with mtDNA Macaulay, V, et al., supra,, and autosomal genes (Diamond, J. 
Guns, Germs, and Steel (Norton & Co., New York, p. 99, 1999). Haplogroup X is 
common in the Americas, although its origin may have been in Central Asia 
where traces of it persist, as shown in Table 2: 
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TABLE 2. 



Haplogroup 


Exemplary 
Defining 
Mutation 


Avg. no. of 
Mutations from 
Root to 
Individual 
Haplotypes 


Total no. of 
Individuals 


No. of 
Mutations per 
Haplogroup 
Minus 
Defining 
Mutation(s) 


No. Haplotypes 
per 
Haplogroup 


T 

X 




O.l JiU.yj 






o 
5 


II 


M60 


6.1±0.41 


52 


12 


10 


III 


M96 


10.4±0.24 


218 


27 


21 


IV 


M124 


10.5±0.56 


9 


7 


4 


V 


M130 


6.6±0,6 


40 


8 


5 


VI 


M89& 
absence of M9 


7.4±0.25 


163 


25 


23 


VII 


M175 


9.5±0J5 


137 


18 


15 


VIII 


M9 & Absence 
of M175 and 
M45 


8,9±0,63 


67 


16 


11 


IX 


M173 


10,2±0.20 


195 


13 


13 


X 


M74& 
Absence of 
M173 


9.2±0,1 


129 


6 


6 


Totals 




8.59±0.20 


1052 


152 


116 



EXAMPLE 2 

[00107] The root of the phylogeny was placed using sequence infonnation 
generated from the three great ape species. The sequential succession of 
mutational events is unequivocal, except for those appearing in the same tree 
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segment (e.g., M42, M94, Ml 39). The phylogeny is composed of 1 16 haplotypes 
and their frequencies in 21 general populations are listed in Table 3. Forty-two 
haplotypes (36,2%) are represented by just one individual. Several haplotypes, 
however, display higher frequencies and/or geographic associations that reveal 
patterns of population affinities apparent from a maximum likelihood analysis 
(Figure 3) performed on the haplotype frequencies reported in Table 3. To 
facilitate presentation, the 1 16 haplotypes were grouped into 10 haplogroups as 
defined either by the presence or absence of mutations occupying strategic 
positions in the phylogeny. Haplogroups VI, VIII, and X, although polyphyletic, 
are distinguished by the criteria in Table 2. 

[00108] Three mutually reinforcing mutations, M42, M94 and Ml 3 9 (2 

transversions and a 1-bp deletion) unequivocally distinguish haplogroup I which 
is represented today by a minority of Africans, mainly Sudanese, Ethiopians, and 
Khoisans (Table 2). All non-African, except a single Sardinian, and the majority 
of African males sampled, carry only the derived alleles at the three sites. This 
implies that modem extant human Y-chromosomes trace ancestry to Africa and 
that the descendents of the derived lineage left Africa and eventually replaced 
archaic human Y-chromosomes in Eurasia. 

[00109] An important property of a phylogeny is the randomness of number of 

mutations per segment of the tree. Forty-one of the total 166 segments carry no 
mutation, while 98, 16, 8, 2, and 1 segment have 1, 2, 3, 4, and 8 mutations, 
respectively. The mean number of mutations per segment is 1.024 with a variance 
of 0.945. Applying the G-test for goodness of fit and Williams' correction to the 
observed G, the data do not fit a Poisson distribution (Gadj=34.98, df=3, P-10"^). 
This is due to an excess of segments with one mutation, as expected in an 
exponentially growing population. Similar results were obtained recently for the 
separate analysis of 4 Y-chromosome genes. Further support that the human 
population has imdergone a major expansion comes from the consistently 
negative values of Tajima's D (Lea, DE & Coulson, AC Genetics 49: 264-285 
(1949)) for not only the Y-chromosome, but also for mitochondrial DNA, X- 
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chromosomal and autosomal genes. Interestingly, NRY shows evidence of 
significantly reduced variability to the other genetic systems (Shen et al., supra), 
confirming a similar comparison of a smaller number of polymorphisms on 
previously reported NRY sequences with eight X-linked (Hudson, R. et al, 
Genetics 116:153-159 (1987); Nachman, M. W. Mol Biol Evol 15: 1744-1750 

(1998) and 16 autosomal human genes. Possible explanations include positive 
selection on NRY Jaruzelska, J et al., D, Mol Biol Evol 16:1633-1640 (1999) 
and a difference between male and female effective population sizes Wyckoff, G. 
J et al., Nature 403:304-309 (2000). Assuming expansion, the age of the most 
recent common ancestor (Tmrca) was previously estimated at 59,000 years with a 
95% probability interval of 40,000-140,000 years (Thomson, R. et aL supra), 

[00110] This value is similar to an estimate of 46,000 to 91,000 years based on 8 Y 

chromosome microsatellites (Pritchard, J. K et al, Mol Biol Evol 16:1791-1798 

(1999) and, therefore, is considerably less than estimates of > 100,000 years 
obtained previously (Hammer et al, supra). Of course, this assumes that selection 
or population structure have not had a major effect on NRY diversity, an 
assvimption that may be wrong in light of oxir findings of significantly reduced 
variability on NRY. As the average number of mutations of all segments 
departing from the root is 8.60 (Table 3), and with a Tmrca value of 59,000 years, 
the average time for adding a new mutation to the tree is 6,900 year. This puts the 
age of Ml 68 that marks the expansion of anatomically modem humans out of 
Africa at approx. 44,000 years, in agreement with a previous estimate of 47,000 
years with 95% probability intervals of 35,000 to 89,000 years using the program 
GENETREE (Thomson, R. et al. Proc. Natl Acad Sci. USA 97:7360-7365 

(2000) . 
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TABLE 3. 
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3 




1 2 


1 
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18 
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3 
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1 
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[00111] This concurs with recent archeological and mtDNA data, and is also 
consistent, though at a compressed time scale, with the weak Garden of Eden 
hypothesis. Under this hypothesis, a small subgroup of behaviorally modem 
humans left Africa and separated into several fairly isolated groups represented 
today by the major haplogroups III-X. Those groups remained small throughout 
the last glaciation before they underwent roughly simultaneous expansions in size 
as suggested by the star-like genealogy shown in Figure 1 . In conclusion, the new 
levels of biallelic variation revealed here suggest a recent ancestry of the paternal 
lineages of our species from Africa and testify to the informativeness of the Y 
chromosome in deciphering the evolution of humankind. 

[00112] The gene frequencies of New Guineans and Australian aborigines were 

grouped together because of the small sample size of the latter. Values at nodes 
indicate number of 1,000 bootstrap trees presenting cluster distal of node, 
Sudanese and Ethiopians are distinct from the other Africans and appear to be 
more associated with samples from the Mediterranean basin. This may reflect 
either repeated genetic contact between Arabia and East Africa during the last 
5,000 to 6,000 years or a Middle Eastern origin with subsequent acquisition of 
Negroid genes on the way southwest with agricultural expansion. Native 
Americans are located between Evirasians and East Asian indicating common 
ancestry with both. This network is consistent with the first two principal 
components capturing 18% of the variation present in the 1 16 haplotypes. 

EXAMPLES 

[00113] A phylogenetic tree was deduced from NRY polymorphisms on the 
principle of maximum parsimony (Figure 3). Figiire 3 shows the phylogenetic 
tree deduced from 304 polymorphisms including those presented in Examples 1 
and 2 as well as other novel markers. 

[00114] The contemporary global frequency distribution of the 10 Groups based 

on >1000 globally diverse samples genotyped using a hierarchical top down 
approach is illustrated in Figure 3. 171 haplotypes are identified in Fig.3 as well 
as their relationship with 309. However 4 markers are recurrent but define 

39 



Atty. Docket No.: STAN-212 



distinctive haplotypes when considered in the context of the other markers. The 4 
markers are M64.1 (M64.2),M108.1 (M108.2), Ml 16.1 (Ml 16.2) and 12f2.1 
(12f2.2). For example M64.1 occurs on haplotype #80 in Group V and M64.2 on 
ht#159 in Group IX. 

[00115] The relationship of the haplotypes to the ten haplogroups is also shown in 
Fig. 3. Each haplotype can be related to a specific geographical region within the 
haplotype group, allowing for very specific geographic association and ethnic 
identity of male individuals. Fig. 3 also shows which specific markers are 
important branching points for distinguishing between haplotype groups and also 
sub-haplotype groups such as haplotypes 10-13 of group IL This composite 
collection of 315 NRY variants (polymorphic markers) provides improved 
resolution of extant patri-lineages. 

EXAMPLE 4 

[00116] The methods of the invention can be utilized in the area of forensics to 

determine the ethnic affiliation of an individual. 

[00117] The method involves, obtaining a nucleic acid sample from the individual 
and processing the sample sufficiently to conduct PGR amplification on the 
sample. The method exploits the hierarchical property of the Y chromosome gene 
tree that reveals the unequivocal sequential accumulation of DNA variation 
during the lineal life spans of these haplotypic molecules. Since Y chromosome 
haplotypes display a strong correlation with geography, such data provides 
insights into the affinity and diversification of populations. The sample is 
analyzed at polymorphic sites defining key internal nodes within the phylogeny. 
At least 11 primers sets, with each primer set recognizing at least one 
polymorphic region on the Y chromosome from a different haplotype group 
(Group I through Group X) are required to begin localizing a sample within the 
phylogeny. Additional haplotype resolution can be obtained by typing a subset of 
related markers. Each PGR reaction carried out on the sample, may include one 
or more primer sets/reaction vessel. 
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[00118] The PGR amplified products are analyzed by DHPLC (or any other 
suitable PGR product detection technique, such as DNA chips, direct sequencing, 
Taqman and the like) genotyping technology to define the haplotype which is then 
compared to a data base detailing the geographic association of the haplotype. 
The data base utilizes the markers identified in TABLE 1 and various 
combinations thereof which enables the identification of an individual to a 
particular haplotype group (Group 1 through Group X) as well as haplotype which 
are indicated in FIG.2 and FIG.4. 

[00119] In certain instances, primer sets to the following markers are utilized to 

identify which haplotype group an individual originates from; Markers- M91, 
M60, M96, M174, (M216 or M316), M89, M9, M175, M45, M173. These 
markers identify the following haplotype groups; Group I = M91, Group II = 
M60, Group III = M96, Group IV = M174, Group V = M316, Group VI = M89 
without M9, Group VII = M9 without M175 or M45, Group VIII = M9, Group IX 
== Ml 73 and Group X is represented by marker M74 without Ml 73. This 
approach can be expanded to increase criteria for inclusion/exclusion decisions. 

[00120] TABLE 4 shows a two stage scheme of 30 markers, the haplotype groups 
they help define as well as geographical region associated with the haplotype 
group and the polymorphic markers which provides considerable power in 
facilitating localization any Y chromosome in the phylogeny. In cases where 
more than one marker is listed in TABLE 4, any one marker in the subset will 
provide comparable information. 



1 TABLE 4 1 


Markers analyzed 
Analysis #1 


Assoc. Geographical 
region 


Markers analyzed 
Analysis # 2 


Assoc. 

Geographical 
region 


M42, M94, M251,or 
M299 (Groups II-X) 


Global 


M215, M243, or 
M293 (Group III) 


Africa, Med 


M246 
(Group I) 


AMca 


M2, Ml 80 or 
M291 (Group III) 


Sub Saharan Africa 
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Ml 81 orM249 
(Group II) 


Africa 


M191 
(Group III) 


Sub Saharan Africa 


Ml 68 or M294 
(Groups III-X) 


Global 


M35 

(Group III) 


Africa, Med, 
S. Europe 


M96 

(Group III) 


Afnca, Med. 


M217 
(Group V) 


E. Asia, India, 
N. America, 


Ml 74 

(Group IV) 


Asia, Japan 


M201 

(Group VI) 


Med., S. Europe 


M216or M316 
(Group V) 


Asia, America, 
Polynesia, Melansia 


Ml 72 
(Group VI) 


Med., S. Europe 


M89,M213orM235 
(Groups VI-X) 


Global 


M267 
(Group VI) 


Med., S. Europe 


M9 

(Groups Vn-X) 


Global 


Ml 70 or M258 
(Group VI) 


Europe 


Ml 75 or M214 
(Group VII) 


E. Asian 


M52 or M69 
(Group VI) 


India 


M45 or M74 

(Groups IX-X) 


Global 


M122 

(Group VII) 


E. Asia 


Ml 73 or M207 
(Group IX) 


Europe, W. Asia 


M119 

(Group VII) 


E. Asia 


M269 
(Group IX) 


W. Europe 


M268 

(Group VII) 


E. Asia 


M242 
(Group X) 


C. Asia, India, 
Americas 


M17 or M198 
(Group IX) 


E. Europe, W. Asia 


M304 
(Group VI) 


Med. 


M3 

(Group X) 


N.& S America 



[00121] This example demonstrates that by using about 10% of the markers, one 
can localize any sample to a "neighborhood" or sub-haplotype group in the tree. 
These markers are useful in identifying a male for which no ethnic origin is 
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known. If it was known that the individual to be typed was for example, from 
Peking, then the assemblage of a more "Asian" group of markers would be more 
useful than those in TABLE 4. 
[00122] The methods of the invention allow for the ability of Y markers to define 
(on a general geographic or population level) male ethnic affiliation. 

[00123] While the present invention has been described with reference to the 
specific embodiments thereof, it should be understood by those skilled in the art 
that various changes may be made and equivalents may be substituted without 
departing from the true spirit and scope of the invention. In addition, many 
modifications may be made to adapt a particular situation, material, composition 
of matter, process, process step or steps, to the objective, spirit and scope of the 
present invention. All such modifications are intended to be within the scope of 
the claims appended hereto. 



TABLE 1 

M2 = DYS271 (209 bp) A to G at position 168 

aggcactggtcagaatgaagTGAATGGCACACAGGACAAGTCCAGACCCAGGAAGGTCC 

AGTAACATGGGAGAAGAACGGAAGGAGTTCTAAAATTCAGGGCTCCCTTGGG 

CTCCCCTGTTTAAAAATGTAGGTTTTATTATTATATTTCATTGTTAACAAAAGT 

CCRTGAGATCTGTGGAGGATAAAGggggagctgtattttccatt (SEP IDNO:l ) 

For: 5'-3' = aggcactggtcagaatgaag (SEQ ID NO: 2) 

Rev 5'-3' = aatggaaaatacagctcccc (SEQ ID NO: 3) 

M3 - DYS199 (241 bp) C to T at position 181 

taatcagtctcctcccagcaAGTGATATGCAACTGAGATTCCTTATGACACATCTGAACA 

CTAGTGGATTTGCTTTGTAGTAGGAACAAGGTACATTCGCGGGATAAATGTG 

GCCAAGTTTTATCTGCTGCCAGGGCTTTCAAATAGGTTGACCTGACAATGGGT 

CACCTCTGGGACTGAYAATTAGGAAGAGCTGGTACCTAAAATGAAAGATGCc 

cttaaatttcagattcacaatttt (SEP ID NO: 4) 

For: 5'-3' = taatcagtctcctcccagca (SEP ID NP: 5^ 

Rev 5'-3* = aaaattgtgaatctgaaatttaagg (SEP ID NP: 6) 

M4 = DYS234 (273 bp) A to G at position 88 

tcctaggttatgattacagagcgAGGATTATTATAATATTGGAATAAAGAATAATTGCTACA 

AACTAATGATTAATGATATTCATATRTAATCATATCTAAGATCTATATCTAGT 

ATAACTATTCTTATTTTATATATTTTATTGTACTGGAACAGCTTGTGCCCTTGG 
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TCTCTTGCCTCGGCACCTGGGTGGCTTGCCATCCACAGAAGTGTTTTAACAGC 
AAAAATTACTGTGAATTTTCTGCCCAAAAccttgtcatgtttacaagacgtfSE^JDNOLT} 
For: 5'-3' = tcctaggttatgattacagagcg fSEO ID NO: 8^ 
Rev 5'-3' = acgtcttgtaaacatgacaagg (SEP ID NO: 9^ 

M5 = DYS214a (322 bp) C to T at position 73 

gggtttatactgacctgccaatgttAAAAGGGACCTAAATTCACTTTGGGGAAGTGGCCAGA 

AAGGAAGAAGYAGAAGGAGAAGAGTGCAAGAAACCTCCAGTTGTGGGGGTT 

GAGCCTCCAGGATAAGAAAGAAAGAAATCTCCAGTAGGGGGGATTGAGCCT 

AACACAAACCTTTGGTAATAGACAAGGCAAGACATTTCCAATAGGGGAGATT 

GAGTGTCACCTCAAAACTATTAAGATGGGAAATACCCCAGGTAAGATAGAGG 

GTAAAAAAGGATAAAGCTAGCAGCAATAACATTCcccctgaaagttcccaataaiSEOID 

NO: 10) 

For: 5'-3' = gggtttatactgacctgccaatett (SEP ID NO: 1 1) 
Rev 5'-3' = ttattgggaactttcagggg (SEP ID NP: 12) 

DYS214 complete. (656 bp) This fragment was converted into two STSs, a & b, 
containing M4 and Ml 6 respectively. The two new STSs (a & b) omit an extra internal 

68 bp region within the complete STS. 

GggtttatactgacctgccaatgttAAAAGGGACCTAAATTCACTTTGGGGAAGTGGCCAGA 

AAGGAAGAAGCAGAAGGAGAAGAGTGCAAGAAACCTCCAGTTGTGGGGGTT 

GAGCCTCCAGGATAAGAAAGAAAGAAATCTCCAGTAGGGGGGATTGAGCCT 

AACACAAACCTTTGGTAATAGACAAGGCAAGACATTTCCAATAGGGGAGATT 

GAGTGTCACCTCAAAACTATTAAGATGGGAAATACCCCAGGTAAGATAGAGG 

GTAAAAAAGGATAAAGCTAGCAGCAATAACATTCcccctgaaagttcccaataaTTTATG 

CTAAAATATTGGAAAGACAACGAAAGGACTAAGCACAAGAGAAAGCAACAG 

ATGATAAATATtgttatgtcatttgaacccagGAACCAATCTTCGAACCCTCAGTTTTCTGG 

CCAAAGTTGGAGTCAAATGAGGATTGGATTTGTCAGCTTTTAATAGAACATA 

TGATGACAAAACCTTCATCTCCCAGGAGGAGATAAATTATGCCCTATGTTGGT 

GGCAAGGACCTGTCCTCCTTTACCCTCTAAAAACTGGAGGGAGAAAGTCAAA 

GACTAACTCCTCTGAAAAAGATAAAGTCCCTATTCCTAgacagcccagcaacacacgg 

(SEPIDNP: 13) 

For 3' -5' = gggtttatactgacctgccaatgtt (SEP ID NP: 14) 
Rev 5'-3' = ccgtgtgttgctgggctgtc (SEPIDNP: 15) 

M6 = DYS198 (218 bp) T to C at position 37 

CactaccacatttctggttggCTTGTAGTTCTTTCTYGGAAAAATATTATTCTAATTTCCTT 
ATAGTATTAGCCATCAAAGTAGGGGAAGCAGATCAAATCTACCATAAGACCA 
AGTCATAGGAAGAAGATCAAATTAAGATGCTAGGCAAAAGTCTCAGCACATA 
TGGATTATGAGAAGCACATTCACACATCCAAActcaaagaatggactcagcg (SEP ID 
NP: 16) 

For: 5'-3' = cactaccacatttctggttgg (SEP ID NP: 17) 
Rev 5'-3' = cgctgagtccattctttgag (SEP IDNP: 18) 

M7 = DYS253 (300 bp). C to G at position 236 
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ActgtgagcgagctgaaaatGCCTGATTTTCTCCCTTGGTTTAATGTAAAGGAAGGGATC 

caaaggcttagggagattgggatggtggattagtcactttagacctactcat 
tccaatagggagggtccagaagatgtacccttgaccaatgccttgcaaaata 
gattcgtgagggcagcacctgcatcaccaaagggcatgtaatcattcctctct 
gtatgtcagatctaacaaSaagaagaacagtaactcaactacaaaatttaaa 

CACAATGGAAAtaattggttcacaaggctgc (SEP ID NO: 19^ 
For: 5'-3' = actgtgagcgagcteaaaat (SEP ID NO: 20) 
Rev 5'-3 ' = gcagccttgtgaaccaatta (SEOIDNO:2n 

M8 = DYS263 (267 bp). G to T at position 137 

CccacccacttcagtatgaaTTTTGGGATCTGTTACCTATTTTTTGATATAAAATCAACTG 

CAAGTTTAGTGCCTCAGTATCACAAACACTGTATTTGCTCATATGTCTGTGAA 

TCAATAACTTGGACTGGGTTCAKTTGGGCAGTTCTTCTATTGGTCTTGCCTGG 

GGTCTTTAATGCAGCTTCCATTTTCTGGCAGCTTGATGAGACTGGATGGTCTA 

AGGTACATTCATGAACACATCTGTTTGgtggacttgtctgtcagcctiSEQJDNOi22} 

For: 5'-3' = cccacccacttcagtatga a fSEO ID NP: 23) 

Rev 5'-3' = aggctgacagacaagtccac (SEO ID NO: 24) 

M9 (340 bp) Gl 0.35a C to G substitution at position 68 

GcagcatataaaactttcaggACCCTGAAATACAGAACTGCAAAGAAACGGCCTAAGAT 

ggttgaatSctctttatttttctttaatttagacatgttcaaacgttcaatgtc 
ttacatacttagttatgtaagtaaggtagcgcttacttcattatgcatttcaa 
tactcaaaaaaaattcctttgtgaaatgttgaaatatttttctaatctgtttc 
acgagcttcaaaaatgaggaaaaaagattcagtttacatttcagcaaaatgc 

CTCTTTTTAATCGGATTTATGTTTACTTAACATTTACAGTACATTTACgcttgagcaa 
agttaggttt t (SEO ID NO: 25) 

For: 5'-3' = gcagcatataaaactttcag g (SEO ID NO: 26) 
Rev 5'-3' = aaaacctaactttgctcaag c (SEO ID NO: 27) 

MIO = GIO.IO (343bp). T to C at position 156 

GcattgctataagttacctgcAATTTATAAAGTTGTGAAATAGTTCAAGACAATGAAGGG 
AGAGACTCTCTGGTAACTACAGAGTATGAGCTCATCATTGCTTAGTTTCCACA 

AAGTTTTTACATTAGTTACAAAATGCAATTTGAAGTGAAAGAAACAGAAATA 

CAAAATATTAGTTTCTCTTTTTCTCCTACATTCCTACATGGATTTGTAGAAGAG 

CTGACCTTTACTTATAAAATAAATCAGCAAATGAGTGTCTTTTCTAGAATGggg 

tgacccaatttttatt a (SEO ID NO: 28) 

For 5'-3 = gcattgctataagttacctgc (SEO ID NO: 29) 

Rev 5'-3' = taataaaaattgggtcaccc (SEO ID NO: 30) 

Mil = G10.37 (222 p) A to G at position 44. 

TctctctgtctgtctctccctccCTCTCTCCTTGTATTCTAACRGAAAGGTTTAGAACTTGCA 
TAATTGGGAAAGAAGCTGTTGCCTGAACTTACTGGGGGATTCAGCATTGTCA 
TTTTGGACATGTCACTTATCCTCAGTATTTGCTTCCCCCAGGAGAGAGCTGTA 
ATAAAAAAGCATTGCAATTTAATACATAAectcagtaagttcttgtttatgct c (SEO ID NO: 
31} 
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For: 5'-3' == tctctctgtctgtctctccctcc CSEO ID NO: 32) 
Rev 5'-3' = gagcataaacaagaacttactgagc (SEQ ID NO: 33) 

M12=DYS260a (309 bp) G to T at position 286 

ActaaaacaccattagaaacaaaggACTTAAACTAGGAATTAATTATTTCTCTTTCTCTTTC 

CATGGCCAACAAACATTGAAAAAAAATTGCCATCTTTTTTTTTATTTGTTTGTT 

AGAGATGGGGATCTCACTCTGTTTCTTAGATTGTAGTGCCATGGCACAATAAT 

GGCTCACTGCAGCCTCAAACTCCTGGGCTCAAGTGATCACCCCCATACAGAC 

TCCCGAGTAGCTGGGAACACAGGCACATGCCACCACCCCTAGCTAATTTTTT 

ATTATTTGTAGAKATGggggtcactatettgctca g (SEP ID NO: 341 

For: 5 '-3' = actaaaacaccattagaaacaaag g (SEP ID NO: 35) 

Rev 5'-3' = ctgaecaacatagtgaccc c (SEP ID NO: 36) 

M13 = G10.06 (233 bp) G to C at position 1 57 

TcctaacctggtggtctttcATTGTTTTACAAAGGTGATTTAGTTTTGGGAAGGACTATTC 
TCCTTTAAACTATAGACTAAATTTTTCTCAAAGTTAGGTTAGTTTATGCCCAG 
GAATGAACAAGGGCAGTAGGTAGGTTAAGGGCAAGACGGTTASATCAGTTCT 
CTGTTACTGTTATAATTTTCTCATTGTTATATTTTTTGCAAATGTGgttggataaaatca 
tggctc afSEPIDNP: 37) 

For: 5'-3' = tcctaacctggtggtctttc (SEP ID NP: 3S) 
Rev 5'-3 ' = tgagccatgattttatccaac (SEP ID NP: 39) 

M14 = Gl 0.07 (287 bp) T to C at position 1 80 

AgacggttagatcagttctctgTTACTGTTATAATTTTCTCATTGTTATATTTTTTGCAAAT 

GTGGTTGGATAAAATCATGGCTCATACAAATATACAAAAAATACATATTAAA 

ATTTTATTTAACATAAAACATTAAAATTTATTTAATAAATTATAAATGAAAAA 

ATCAGTAACATGYTATAAGCAGTTTAAAAAAGTTAATGAAGCTCAGTTTTAA 

CATGAAGTATAGGAATGGTGAAATTATATAAATGAAATTTGTAAATggtgtcaatgt 

gcttttatct a (SEP ID NP: 40) 

For: 5'-3' = agacggttagatcasttctct g (SEP ID NP: 41) 
Rev 5'-3' = tagataaaagcacattgacacc (SEP ID NP: 42) 

M15 = G10.16 (295 bp = ancestral state); derived allele = 9 bp insertion (304 bp) after 
position 109; Note that there are also two T to G changes immediately before the 9 bp 
insertion. 

AcaaatcctgaacaatcgcCATCACCTATTTGGTGGACGCATAGGCCTGGTCTCTGATCT 

GGTCGCATGTCCAGAGGGTCTGCTAACCCACTGCACCTAGGGAGACATTGTA 

CAGAGACATTGTACCACCTTTTCTCTACTcttcccagactcaacacatttGATTGTATATGC 

GCATGAGGTAGAAATATAAGATGAAGCAGGGACAGAGTCAACAAGCCAGAA 

CTAGATGCTTCTACCTGGACAGAAGACCTAGAATTCTTTTTTGGATCCTAAAT 

TCACCAggaaattttaaccacatgc a (SEP ID NO: 43) 

For: 5'-3' = acaaatcctgaacaatcgc (SEP ID NP: 44) 

Rev 5'-3' = tgcatgtggttaaaatttcc (SEP ID NP: 45) 

Ml 5 polymorphic region in more detail 

mutant sequence = GACA TT GTACAGAGA CA (SEP ID NP: 46) 
ancestral sequence = GACA GG ********* C A (SEP ID NP: 47) 
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M16 = DYS214b (266 bp) C to A 

TgttatgtcatttgaacccagGAACCAATCTTCGAACMCTCAGTTTTCTGGCCAAAGTTG 

GAGTCAAATGAGGATTGGATTTGTCAGCTTTTAATAGAACATATGATGACAA 

AACCTTCATCTCCCAGGAGGAGATAAATTATGCCCTATGTTGGTGGCAAGGA 

CCTGTCCTCCTTTACCCTCTAAAAACTGGAGGGAGAAAGTCAAAGACTAACT 

CCTCTGAAAAAGATAAAGTCCCTATTCCTAgacagcccagcaacacacgg (SEP ID NO: 

48) 

For: 5'-3' = tgttatgtcatttgaacccag (SEP ID NO: 49) 
Rev 5'-3' = ccgtgtgttgctgggctgt fSEO ID NO: 50) 

M17 = G10.47a (333 bp) -Ibp deletion (4G's to 3G's) at position 68 

CtggtcataacactggaaatcAGATTCTGTCTACTCACCAGAGTTTGTGGTTGCTGGTTGT 

TACGGGGTTTTTTTAAGTGAATTTTGGGGTTTGTTAAGTGGCCAAACTATTTT 

TGTGAAGACTGTTGTATGTGGGTTTCAGATGTCTCTACATCAGTTTGTGGTCA 

GCTAGTGAGTTAAATTTTATGAAAAGCCTGGAGAAACAAGAATAGCAGTAAA 

AACTTCCAGTCTTTGTAGATTGGGTGTCTTCAGTGCTTAGCTGGGCAATTTAA 

AACTTACCTTAAGTAGTACAGTTGGCCCTTTGTGTCTGTgagtttcacatttgtaggttca 

rSEO ID NO: 51) 

For: 5 '-3 ' = ctggtcataacactggaaatc (SEO ID NO: 52) 
Rev 5'-3' = tgaacctacaaatgtgaaac t (SEP ID NP: 53) 

M18 = Gl 0.47b (333 bp = ancestral size) +2 bp (extra AA) insertion after position 62 

CtggtcataacactggaaatcAGATTCTGTCTACTCACCAGAGTTTGTGGTTGCTGGTTGT 

TAAACGGGGTTTTTTTAAGTGAATTTTGGGGTTTGTTAAGTGGCCAAACTATT 

tttgtgaagactgttgtatgtgggtttcagatgtctctacatcagtttgtggt 

cagctagtgagttaaattttatgaaaagcctggagaaacaagaatagcagta 
aaaacttccagtctttgtagattgggtgtcttcagtgcttagctgggcaattt 

AAAACTTACCTTAAGTAGTACAGTTGGCCCTTTGTGTCTGTgagtttcacatttgtaggttc 
a (SEP ID NP: 54) 

For: 5'-3' = ctggtcataacactggaaatc (SEP ID NP: 55) 
Rev 5'-3' = tgaacctacaaatgtgaaactc (SEP ID NP: 56) 

M19 = G 10.47c (333 bp) T to A at position at 13 1 

ctggtcataacactggaaatcAGATTCTGTCTACTCACCAGAGTTTGTGGTTGCTGGTTGT 
TACGGGGTTTTTTTAAGTGAATTTTGGGGTTTGTTAAGTGGCCAAACTATTTT 

TGTGAAGACTGTTGTAWGTGGGTTTCAGATGTCTCTACATCAGTTTGTGGTC 

AGCTAGTGAGTTAAATTTTATGAAAAGCCTGGAGAAACAAGAATAGCAGTAA 
AAACTTCCAGTCTTTGTAGATTGGGTGTCTTCAGTGCTTAGCTGGGCAATTTA 
AAACTTACCTTAAGTAGTACAGTTGGCCCTTTGTGTCTGTgagtttcacatttgtaggttca 
(SEP ID NP: 57) 

For: 5'-3' = ctggtcataacactggaaatc (SEP ID NP: 58) 
Rev 5'-3' = tgaacctacaaatgtgaaactc (SEP ID NP: 59) 

M20 = G10.48. (413 bp) A to G at position 118 
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GattgggtgtcttcagtgctTAGCTGGGCAATTTAAAACTTACCTTAAGTAGTACAGTTGG 
CCCTTTGTGTCTGTGAGTTTCACATTTGTAGGTTCAACCAACTGTGGATTGAA 

AATRTTTGAAAAATTAAAAATAGATGGTTGCATTTGCACTGAACATGTAGAC 
TTTTTTTTCTTGTAATTTCTCTTAAACCATACAGCATAACAACTCTTTACATAG 
CATGTACATTGTATTAGGTATTCTGAGTACTCTAAAGTATACGGGAGGATGTG 

tgtaggttatgtgcaaatactataacattatatgtaagggatttgaaaattct 
gggattttggtatttgcaggtggtgtgggatgggggtctgcctggaaccaag 

GAATGCCCCAAAGGAGgatggtgccttgttgtgtgiSEQJDNOiiO) 
For: 5'-3' = gattgggtgtcttcagtgct TSEO ID NO: 61) 
Rev 5-3' = cacacaacaaggcaccat (SEP ID NO: 62) 

M21 = G10.43 (415 bp) A to T at position 357 

CttttatttctgactacagggCCCTCTTTTGCATTGTTTTTGTAGGTCAGATTTATTAGTAGT 

ATGTTCTTTCAGCTTTTGTGTATCTGGGAATATTTCAGTTTCTCCTTTATTTTG 

AAGGATAGTCTTTGAGTTTTTCCTACTTAACAGATCCTGGAGCTTCTTGGATG 

TGTAAATTAATGATTTTCATCAAATGTGAAGTTGTTTTCGGCTATTCTGCAGA 

TATCCTTTACCACCCCTTTGCTGCCTCTTCCTATTGTGGGTAATAGGCATGTCT 

CTGTATGTTGGAGAGAATCAAAGGTCTTTTAAGCCCTTGATTTTTATTTATCTT 

TTGTTTTTTGTTCCTCAGACTGTATWGTTTCAGTTGACTTAGCTTCCAGTTTGT 

TGATTCTTCTGcctgctcaaatctgctgtt (SEP ID NO: 63) 

For: 5'-3' = cttttatttctgactacagg g (SEP ID NO: 64) 

Rev 5'-3' = aacagcagatttgagcag g (SEP ID NO: 65) 

M22 = DYS273 (327 bp) A to G at position 129. 

AgaagggtctgaaagcaggtTCGTGATTTCACCCTTTACAGTTTAATACAAGGGATTTTA 

CATACAGACATATAAGCTGATAGTCCTGGTTTCCCTATTTGTTTTAAGGTGCC 

ATTCCTGGTGGCTCTRCCTCCTTCCCCCAGTGCCCATATGGGCCCTTAGTCTG 

CTGTAGGCATGCTCAGGCAAGCCCTTGAGCAAATTCCCTTAATCTGCACGAA 

ACATGGGCTGGAGATTCAGTGGGACCCTTTCTTTAGTGTCTGCCTAATGCAAG 

CTGGCTAACTCCTTTCAAAAGTTTTGTCTTGCTGATgaagcctccaggtagtaggciSEQ 

ID NO: 66) 

For: 5'-3' = agaagggtctgaaagcagg t rSEO ID NO: 67) 
Rev 5-3' = gcctactacctggaggct t (SEO ID NO: 68) 

M23 = Gl 0.57a (327 bp) A to G at position 159 

TctctaacttctgtgagccacTCTAGCAAATTAATTGAACCAAAGGAGGAGGTTAAGGAC 

AGCATAGTTTACAAAATGAGCCCTGTTTCTGACATCTGAAGTGGGGGCAGTC 

TAGTGGGCCTGACCTCTTAACTTGTAGAAACATTCTTTCTTTCTAGRTGACTA 

GTGACCAGAATTAAATTGAATCCTAGGCCACCCATTTATTGTCTTCTGCAGAA 

TTGGCGAGAATGGAGAGGAATCCTCACCTATCGGTGACCAGAGATGAAATAT 

TCTGAATTGAGAGTTTAAAAGAGCACACTTAGAagagatttagagtttagtttttcciSEQJD 

NO: 69) 

For: 5'-3' = tctctaacttctgtgagccac TSEQ ID NO: 70) 
Rev 5'-3' = ggaaaaactaaactctaaatctc t rSEO ID NO: 71) 
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M24 (tetranucleotide TAAA motif) = SRY 8299c. Internal primer regions for SRY4064 
wliich contain M40 and M41. 

AcagcacattagctggtatgacAGGGGAGATGTGATTAATTGACCTACTGATAAGACTCA 

TTTCAGTAAATGCCACACAAGAATgtataataggctgggtgctgTGGGTCACACCTGTAA 

TCCCAGCCCTTCGAGAGGTCAAGGCGAGCGGATCACAGGGTGGAAGAGATT 

GAGACCATCCTGGCCAACATGGTGAAACTGGGTCTCTACTAAAAATACAAAA 

AATTAGCTGGGCGTGGTGACATGTGCCTGTAATCCCAGTTACTCGGGAGGCT 

GAGGCAGaagaatcatttgaactcatgAGGCAGAGGTTGCAGTAAGCTGAGATTGCGCCG 

CTGCACCCCAGCCTGGCAACAGAGCGAGACTTTGTCTCAAAAAAAAWAAAT 

AAATAAATAAATAAATAAACAATAATAAAAAAAGCGTAATAGCTAGCCTATC 

CTACCCTATATTCTAAAATTCAAAAGTAATGGTTTTTGTTATGAAATCTcgtaagt 

cttgccataaagag a (SEP ID NO: 72) 

For: 5'-3' = acagcacattasctggtatgac (SEP ID NO: 73) 

Rev 5'-3' = tctctttatggcaagacttacg (SEQ ID NO: 74) 

M25 = B9.008b. (340 bp) G to C substitution. Position 121 

AaagcgagagattcaatccagGATGACAGAATGCGTTCACCTTTAAAGGGATTAAAAGA 

agtataatacagtctgtattattagatcacccagagacacacaaaacaagaa 
ccgtgaattSaattagtggtatactaatagagtggttttacctgaaatattta 
cacatcaatcctactgaattcttacaacaaatgatttagattagctattgtat 
tcaccagttgaaagaacagaaaatattgagggagataacttgtgtcagtgca 

ACTTAATCAGATTTAGGACACAAAAGCAACTACATAATGAAAAAGAGAgctggt 

gacttaacttgctaaaa (SEP ID NO: 75) 

For: 5 '-3' = aaagcgagagattcaatcca g rSEO ID NO: 76) 

Rev 5'-3' = ttttagcaagttaagtcaccagc rSEO ID NO: 77) 

M26 = B9.005 (321 bp) G to A at position 68 

CcagtggtaaagttttattacaatttTTTTAAACCAAGATTCAATTTTTTTCTGAATTAGAATT 
ATCRCAGAGAACACTGAATGGCCTATGAAATTCAATTTTTGCTGCAGATTTC 
GTCATGTTTCTTAATGAACATATAACTAACTTCTAATCACAAGATAAATTCTT 
GCCTATGTGCAAAAACTTAGTGCTGCATCCTTGTGTATGGTTTTAAAAAGTGT 
CAAAACTGGCCCCTCATGTCAAATACAGCCCCAATTAGGGGAGGCAACCTAA 
GAAAGGTGTACAACTGTCCTGACATTggattgcctgcttactgtga a (SEO ID NO: 78) 
For: 5'-3' = ccagtggtaaagttttattacaattt (SEO ID NO: 79) 
Rev 5'-3' = ttcacagtaagcaggcaatc c (SEO ID NO: 80) 

M27 = G10.65. (526 bp). C to G at position 398. 

CggaagtcaaagttatagttactggAAATACAAACTGTGGCAGTAGAAAACCCTAGGCACA 

AGGGAAGTAAAATATTAACCACTCCAGGCTGGAGTGCAGTGGCGCAATCTGG 

GCTCACAGCAAGCTCTGCCTCCTGGGTTCACACCATTCTCCTGCCTCAGGCTC 

CCGAGTAGCAGGGAGTACAGGCACCCGCCACCAGGCCTGGCTAGTTTTTTTT 

GTATTTTTTAGTAGAGATGGGGTTTTACTGTGTTAGCCAGTATGGCCTCGATT 

TCCTGACCTCGTGATCCGCCCACGTCAGCCTCCTAAAGTGTGGGGATTACAG 

GAGTGAGCCACCATGCCCAGCTGAAACAATAGTTCTTCACAATGGCATCTAC 

CACTATGTCCACATTTGCACCTSTGTCCTGAACCTCGATTCCTATAGGTTGAT 
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GTGTTGAGAACCAGACAATACGAAATAGAAGACAAATCATGAGCTTACAGA 
ACCTGAAACTTTTTACACTGGGCAGtetggtagacagaacagcagt g (SEP ID NO: 8n 
For: 5'-3' = cggaagtcaaagttataettactg g (SEP ID NO: 821 
Rev 5'-3' = cactectettctetctaccac a fSEO ID NO: S3) 

M28= G10.33n (332 bp). T to G at position 277. 

GcttacttgggacacaggctAGTTCTCTCCTGAAGCTATTGAGCAGTATGTGTTGAGGTG 

CGCTACGCCAGTTGAGGTGAAGCTGTTACACAGTATGAAAGCCGGGCTTTGT 

AGCTGCAGCTGCGCATTGCACCCCCAGCTACGCAGTCTCCTTTCCTTCTCAGT 

CACAGGACCGGATGGCAAGTGGCCGCAGCCAGTCGGTGAGACCGACTGAGC 

TCTGGGGCTTCAGTTCTTGACGCTACCTACATGGCTACATCTCCAGCCAAGGA 

TGAGAGGKGATGCCAGAGGACCTCGATCTAAATTGGGCAccattatcgtatgacaacttct 

c t rSEO ID NO: 84) 

For: 5'-3' = gcttacttgggacacaggc t fSEO ID NO: 85) 
Rev 5'-3' = agagaaettetcatacgataatg g (SEP ID NO: 86) 

M30 = G10.66 a (486 bp) G to A at position 132. 

GaaccagacaatacgaaatagaagACAAATCATGAGCTTACAGAACCTGAAACTTTTTACA 

CTGGGCAGTGTGGTAGACAGAACAGCAGTGGCTGCCCAAAGATGATCATGTT 

TTAAGTCCTGACATCTGTRAATTATCATATTGGGAAAAGGTGTTATTGTAGAT 

GTTGTTTAAAGTTAGGATTTTGAGAGAGGAAAATTATGTAGGGTTATCTGGCT 

GTGCCCAGTGAAATCACAAGAATCTTTATAAATGAAAAAAGAAAGCAGAAG 

AATCAGAACCAGAGACACGGCATTATGCATAGGACTGGACTTGTCATTACTA 

GTTTTAAAGGTAGAGGAAGCAGAGATCTAAGAAATGCAGGCAGCCTCTAACT 

AATGTTAACAAATCTCATTTTCTAATATTGTAAGCCTGTGGAAGAGGCTAGGG 

CACAGATGCTCCCATAGAGTCTCCAGAAGGAACCTAAggtaatgagataagccgctaaa 

(SEP ID NP: 87) 

For: 5'-3' = gaaccagacaatacgaaatagaa g (SEP ID NP: 88) 
Rev 5'-3' = tttaecggcttatctcattacc (SEP ID NO: 89) 

M31 = G 1 0.66 b (486 bp) G to C at position 71. 

GaaccagacaatacgaaatagaagACAAATCATGAGCTTACAGAACCTGAAACTTTTTACA 

CTGGGCAGTSTGGTAGACAGAACAGCAGTGGCTGCCCAAAGATGATCATGTT 

TTAAGTCCTGACATCTGTGAATTATCATATTGGGAAAAGGTGTTATTGTAGAT 

GTTGTTTAAAGTTAGGATTTTGAGAGAGGAAAATTATGTAGGGTTATCTGGCT 

GTGCCCAGTGAAATCACAAGAATCTTTATAAATGAAAAAAGAAAGCAGAAG 

AATCAGAACCAGAGACACGGCATTATGCATAGGACTGGACTTGTCATTACTA 

GTTTTAAAGGTAGAGGAAGCAGAGATCTAAGAAATGCAGGCAGCCTCTAACT 

AATGTTAACAAATCTCATTTTCTAATATTGTAAGCCTGTGGAAGAGGCTAGGG 

CACAGATGCTCCCATAGAGTCTCCAGAAGGAACCTAAggtaatgagataagccgctaaa 

fSEO ID NO: 90) 

For: 5'-3' = gaaccagacaatacgaaatagaag (SEP ID NO: 91) 
Rev 5'-3' = tttagcggcttatctcattacc (SEP ID NP: 92) 

M32 = Gl 0.68a (370 bp) T to C at position 166. 
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TtgaaaaaatacagtggaacAAAGATCCTCTGTATCTCTGCTCCTAAGATAGCAGAGACA 

GCatactggcttctgttcaattttcCTTTGATTACACAACTTCATTGGCTACGGTGTTTAATAT 

GACCGTCATAGGCTGAGACAAGATCTGTTCAGTTTATCTCAYAAGTTACTAG 

TTAAATCTCAGACATATTATACTTTTGTAACTGAGTGACTCCCATTGTAAGGA 

TAACTACTTCAATGTGCGTATAAATGAGTCAGTTGTCTCTCTTGGGGGCTTCA 

ACAAATAAGCAAAGATAACCTCATTGTGGAGAGCACTTCACATTTGTTTTTAG 

GGTTACATAGTCTActctgtatccttaaacactt g (SEP ID NO: 93) 

For: 5'-3' = ttgaaaaaatacagtggaac CSEQ ID NO: 94) 

NewF 5'-3' = atactggcttctgttcaattttc (SEP ID NO: 95) 

Rev 5'-3' = caagtgtttaaggatacag a (SEP ID NO: 96) 

M33 = Gl 0.68b (370 bp) A to C at position 1 80. 

TtgaaaaaatacagtggaacAAAGATCCTCTGTATCTCTGCTCCTAAGATAGCAGAGACA 

GCatactggcttctgttcaattttcCTTTGATTACACAACTTCATTGGCTACGGTGTTTAATAT 

GACCGTCATAGGCTGAGACAAGATCTGTTCAGTTTATCTCATAAGTTACTAGT 

TAMATCTCAGACATATTATACTTTTGTAACTGAGTGACTCCCATTGTAAGGA 

TAACTACTTCAATGTGCGTATAAATGAGTCAGTTGTCTCTCTTGGGGGCTTCA 

ACAAATAAGCAAAGATAACCTCATTGTGGAGAGCACTTCACATTTGTTTTTAG 

GGTTACATAGTCTActctgtatccttaaacacttg (SEP ID NO: 97) 

For: 5'-3' = ttgaaaaaatacagtggaac (SEP ID NO: 98) 

New F 5'-3' = atactggcttctgttcaattttc f SEO ID NO: 99) 

Rev 5'-3' = caagtgtttaaggatacag a (SEO ID NO: ICQ) 

M34 = G10.69 (372 bp) G to T at position 131 

CacttcacatttgtttttaggGTTACATAGTCTACTCTGTATCCTTAAACACTTGAAGATCT 

GTTATAACTACATCTGAGATAGTAGTCACAGTGTTTTCTCATGTTAATGCCTG 

GCTTCCACCCAGGAGKCACATGTGGTGTGTCTGCAAATAAAGTGTTTATGAT 

TATTGGGGTCCCCCAAGCTGGACCTGTATCCATGTTCAAGTGGCCACAGGGTT 

ACTTGCTTTAGCATGGCTCCTTGGCTGGCTGTTAAGTGAATAATTAAACTGAG 

TCTTTTTTGCAGGAGCTAACTGAGACCAATCAATCAGTCAATTTTCCCTTTCT 

GTGTGTAACACAAGCTGGATGTCCctggaatgactaaataatgac t fSEO ID NO: 101) 

For 3 ' -5 ' = cacttcacatttgtttttag g (SEO ID NO: 102) 

Rev 5'-3' = agtcattatttagtcattcca g (SEO ID NO: 103) 

M35 = G 10.72a (514 bp) G to C at position 168 

TaagcctaaagagcagtcagagTAGAATGCTGAATTTTCAGAAGTTTTATATTAACATAA 
TCATTCATCTTTTTTGTCCTGATAATTACTCAGGAGGAAACTGAGAGGGCATG 
GTCCCTTTCTATGGATAGCAATACTCAGTGTCCCAATTTTCCTTTGGGACACT 
GSGACACAGGCAGAGACTCCGAAAGTCTGCATGGATTAGTTGTTCATTCACC 

acagctccttagtgtgccaggagaactatatatggcctttggtttcattcagg 

gacagggaaacttgaacccatgcctattcattctcattaaagtagcagaagt 
catgttagagacagtattgctgcattcagtactcctgcctttaacgcttctga 
cgcttcctgaaagcagccccagctctccatatggcaaaacaaaggcaacctt 
atgcaaagccttctcagggaaccctcagaaaggtttaaacttaggttcacag 

TTTTTAGAGAATAAtgtcctcattgctccctct g (SEO ID NO: 104) 
For: 5'-3' = taagcctaaapagcaptcag ag rSEO ID NO: 105) 
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Rev 5-3' = cagagggagcaatgaggac a TSEO ID NO: 106) 
M36 = Gl 0. 82a (436 bp) T to G at position 74 

AgatcatcccaaaacaatcataaCTTGTTTAAATTGTTCATAGCAAAAGTTACATATTATA 

AAGAGTTATGAGKGTCTTAGGCAGTGAATAGTAACTGAATATCCTTTTATAG 

TTGTCCTTCACTAGCAGGAAGCCTTATTCCCTGCCCTTTTACATATCTTAACTT 

AGAATGTTACTGTCTAAATAGTGGTTAGGCAAGAGTAGTTCTTAAACGTGCA 

GTAATTATCTTGCACTACATTTAAGGGCTAAATAGCTAGTAGTGGTGCTTGAT 

AATTGAAGAAATTTGTACAGCTGGAGGAAGTACCTGCTAAATTTTCAAAAGT 

TACCTGAATTTAATAGGTAAATCTGTTTTTAATTAGAGCTATATCATTTTACTC 

TGAATGTCTTAACATAGAAGTTTACATAAAATTTAcagattggattgatttcagccttiSEQ 

ID NO: 107) 

For: 5'-3' = agatcatcccaaaacaatcata a (SEP ID NO: 108) 
Rev 5'-3' = aaggctgaaatcaatccaatct g (SEP ID NO: 109) 

M37 = GIO.STS 84 (422 bp) C to T at position 203. This STS also contains M61 at 
position 101 which is defined in G10.83. 

CagattggattgatttcagccttCTTCTGGTACTTTTTAAAATCTTATTAATCATTAGGAAAA 

GAAGTTTTATTATTGATGCAAGCCCTAAACACTCTTTCGACTCCAGAGGAGAA 

GCTGGCAGCTCTCTGTAAGAAATATGCTGATCTTGTGAGTATTTATTTAATGG 

AGCAAGGAACACAGAAAATAAAATCTATGTGTGYTTGATAAGATTTTTAAAT 

ATTATTTTGATGTAACTTTAAATGTAAAATGATATTTTATCTCAAAATTGAAA 

ACAATCTCCTTTCTTTAGTACTTATGATTGGTGTGTGTGACTTCATCTTATGAA 

ATGATGTATAGAACATAATAATACTTTTTTAAATGTGAAATAAATTTCCTAAA 

ACTTAATATGCTAGATCAgcagttttttttttttgtatgc t rSEO ID NO: 1 10) 

For: 5 '-3' = cagattggattgatttcagcct t (SEP ID NO: 1 1 1) 

Rev 5'-3' = agcatacaaaaaaaaaaaactgc (SEP ID NO: 112) 

M38 = G10.73a (337 bp) T to G at position 146 

CagtttttagagaataatgtcctCATTGCTCCCTCTGGCACTAGCAGTTTGTACCAGGAGAT 

CTGTTGGCTACTGTTACCCTAGGGTATGGCAATGGTATGTAGGCAATGAAAA 

ATCTTACAGTACTTATTATGGAAAACCAACTKTTTTATTCAGTAAGCATTCCC 

CTGTGTTGTAAGGTTTTTAAAAGATTGTGGAAGTATGAAAAAGTTTATTATGA 

CAGATGTGCCAGCTCCAGCTGTTTTGTGGAGAGTGACCCTTGGATTTTCGTAT 

GCCCCCATTATATGATGATACCTTGTAATGATTTAATTTTAGcatctgcttttcttttctttaa 

(SEP ID NO: 113) 

For: 5'-3' = cagtttttagaeaataatgtcc t (SEP ID NO: 1 14) 
Rev 5'-3' = ttaaagaaaagaaaagcagat g (SEP ID NP: 115) 

M39 = G10.73a (337 bp) -1 bp (-C) deletion at position 236 

CagtttttagagaataatgtcctCATTGCTCCCTCTGGCACTAGCAGTTTGTACCAGGAGAT 

CTGTTGGCTACTGTTACCCTAGGGTATGGCAATGGTATGTAGGCAATGAAAA 

ATCTTACAGTACTTATTATGGAAAACCAACTTTTTTATTCAGTAAGCATTCCC 

CTGTGTTGTAAGGTTTTTAAAAGATTGTGGAAGTATGAAAAAGTTTATTATGA 

CAGATGTGCCAGCTCCAGCTGTTTTGTGGAGAGTGACCCTTGGATTTTCGTAT 
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GCCCCCATTATATGATGATACCTTGTAATGATTTAATTTTAGcatctgcttttcttttctttaa 
(SEP ID NO: 116) 

For: 5'-3' = cagtttttagagaataatgtcc t (SEP ID NO: 117) 
Rev 5'-3' = ttaaaeaaaagaaaagcagat g (SEP ID NO: 118) 

M41 = SRY 4064b (218 bp) G to T at position 117. Site is located within SRY 8299 509 
bp STS. 

GtataataggctgggtgctgTGGGTCACACCTGTAATCCCAGCCCTTCGAGAGGTCAAGG 
CAAGCGGATCACAGGGTGGAAGAGATTGAGACCATCCTGGCCAACATGGTG 
AAACTKGGTCTCTACTAAAAATACAAAAAATTAGCTGGGCGTGGTGACATGT 
GCCTGTAATCCCAGTTACTCGGGAGGCTGAGGCAGaagaatcatttgaactcatgiSEQJD 
NO: 119) 

For: 5'-3' = gtataataggcteggtecte (SEP IDNP: 120) 
Rev 5'-3' = catgagttcaaatgattctt (SEP ID NP: 121) 

M42 = B9.008a (340 bp) A to T substitution at position 297 

AaagcgagagattcaatccagGATGACAGAATGCGTTCACCTTTAAAGGGATTAAAAGA 

AGTATAATACAGTCTGTATTATTAGATCACCCAGAGACACACAAAACAAGAA 

CCGTGAATTGAATTAGTGGTATACTAATAGAGTGGTTTTACCTGAAATATTTA 

CACATCAATCCTACTGAATTCTTACAACAAATGATTTAGATTAGCTATTGTAT 

TCACCAGTTGAAAGAACAGAAAATATTGAGGGAGATAACTTGTGTCAGTGCA 

ACTTAATCAGATTTAGGACACAAAAGCWACTACATAATGAAAAAGAGAgctgg 

tgacttaacttgctaaa a (SEP ID NP: 122) 

For: 5'-3' = aaagceagagattcaatcca g (SEP ID NP: 123) 

Rev 5'-3' = ttttagcaagttaagtcaccagc (SEP ID NP: 124) 

M43 = DYS260b (309 bp) A to G at position 77 

ActaaaacaccattagaaacaaaggACTTAAACTAGGAATTAATTATTTCTCTTTCTCTTTC 

CATGGCCAACAAACRTTGAAAAAAAATTGCCATCTTTTTTTTTATTTGTTTGT 

TAGAGATGGGGATCTCACTCTGTTTCTTAGATTGTAGTGCCATGGCACAATAA 

TGGCTCACTGCAGCCTCAAACTCCTGGGCTCAAGTGATCACCCCCATACAGA 

CTCCCGAGTAGCTGGGAACACAGGCACATGCCACCACCCCTAGCTAATTTTTT 

ATTATTTGTAGAGATGggggtcactatettgctc ag (SEP ID NP: 125) 

For: 5'-3' = actaaaacaccattagaaacaaagg (SEP ID NP: 126) 

Rev 5'-3' = ctgagcaacatagtgacccc (SEP ID NP: 127) 

M44 = G10.87 (389 bp) G to C at position 263 

CtggcaccttctgatattttgagAAGCAGGAATCCCTGAGCATAAATGTAAATAGCTTAGA 

ACTGTCCAAAAGCAAAGACAGCAGAAAATAAAATTGTTGCTTGCTATGTTCA 

GGAAAGGAATGCTTCCATTGGATATGGAAGCCAGTCTCAATTGTTACATCAG 

CCTGAGGAAACTCATGCGAGAAATGCCAGAAAAAGAAGACAGCAACAAAGA 

AGATAAAAGAAAGACTGACAAAAGCATTGAATTTCTGGTAGAAAAASCAGT 

GTACTAGAAGGTTAGGAGATTTCCTAGCTGTCAGCCATGAAAGGGTTGGGGA 

AGAAAGAGCAATTTGGTTGCATACTGTAGCATGGTCATCTAGGGTGgtcctcaaac 

acatagaaatcac a (SEP ID NP: 128) 

For: 5'-3' = ctggcaccttctgatatttte ag (SEP IDNP: 129) 
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Rev 5'-3' = tgtgatttctatgtgtttgaggac (SEP ID NO: UP) 
M45= B9. 12(352 bp) G to A substitution at position 109 

GctggcaagacacttctgagCATCGGGGTGTGGACTTTACGAACCAACCTTTTAACAGTA 
ACTCTAGGAGAGAGGATATCAAAAATTGGCAGTGAAAAATTATAGATARGC 

aaaaagctccttctgaggtccaggccaggagatagtaggatttaagaaacaa 
acaaacaaaaacaaccacaaatgacctttggtgccactgtcacaactgttgc 
tcatcagagtaggagagttgtagcaaaggcattaaagaaggacaagcagct 
gaagagcctgaatccttgtgttgtaagctattttggtttcctttcaagaaagg 

GCTGTGGTCTGTggaaggtgtcaggaacatatt (SEP ID NO: 131) 
For: 5'-3' = gctggcaagacacttctga g TSEO ID NO: 132) 
Rev 5'-3' = aatatgttcctgacaccttc c (SEO ID NO: 133) 

M47 = GIO. 82b (436 bp) G to A at position 395 

AgatcatcccaaaacaatcataaCTTGTTTAAATTGTTCATAGCAAAAGTTACATATTATA 

AAGAGTTATGAGTGTCTTAGGCAGTGAATAGTAACTGAATATCCTTTTATAGT 

TGTCCTTCACTAGCAGGAAGCCTTATTCCCTGCCCTTTTACATATCTTAACTTA 

GAATGTTACTGTCTAAATAGTGGTTAGGCAAGAGTAGTTCTTAAACGTGCAG 

TAATTATCTTGCACTACATTTAAGGGCTAAATAGCTAGTAGTGGTGCTTGATA 

ATTGAAGAAATTTGTACAGCTGGAGGAAGTACCTGCTAAATTTTCAAAAGTT 

ACCTGAATTTAATAGGTAAATCTGTTTTTAATTAGAGCTATATCATTTTACTCT 

GAATGTCTTAACATARAAGTTTACATAAAATTTAcagattggattgatttcagccttiSEQJD 

NO: 134) 

For 5 '-3'= agatcatcccaaaacaatcata a (SEO ID NO: 135) 
Rev 5'-3' = aaggctgaaatcaatccaatct g (SEO ID NO: 136) 

M48 = GIO. 79n (240 bp). A to G at position 160 

AaacaatatgtatgctaattttgctTAAAAGATTATACACTGAAATTTAGAGAGGATATAATG 
TTATCTGTAGTGTAGAAAGAGTTAAATAAGACTGATTTTTAGAATTTGTTTTA 
TCCCTTCCACTCTTAGCTTGACAATTAGGATTAAGAATATGATRTGTCAAATT 
TCATGACTGAAATCTGAAATGCCTTAATAGTTGCCCTCAGTGTTTcatccttatactaa 
catttacattg a (SEO ID NO: 137) 

For: 5'-3' = aaacaatatgtatgctaattttgc t (SEO ID NO: 138) 
Rev 5'-3' = tcaatgtaaatettaetataaggat g (SEO ID NO: 139) 

M49 = B9.15new a (354 bp) T to C at position 229 

CggcaacagtgaggacagtAGCTCCAGGTCTGGGCGGAAGGTGGTGCGGTGAAAGGTG 

CAGGGACAGACTGGGTTAGAGGCCACTCTTGGTCTTATCCTCCATGGCCACA 

ACAGAGGTGACAAATACATGGGTCACTCAGTTATGTTTAGCCAACAGCCTAC 

CCAAACCACACCTGTCTTACCAGAGCCCTTTCCTGGAGCCATGTTCTCAGGAC 

TGGTCACACTGTCYCCATTCTCCAGCAGCCCTTGGACCTATCGGAAAAAAAG 

AATGGGTAACAATAATTGAGCTGATGAACCAGGTCCTATCTTTCCTCCCACAA 

CTCCAAAACTTGGgagcctctatctcctgaagc a (SEO ID NO: 140) 

For 5'-3'= cggcaacagtgaggacag t (SEO ID NO: 141) 

Rev 5'-3' = tgcttcaggagatagaggctc (SEO ID NO: 142) 
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M50 = B9.15new b (354 bp) T to C at position 175 

CggcaacagtgaggacagtAGCTCCAGGTCTGGGCGGAAGGTGGTGCGGTGAAAGGTG 

CAGGGACAGACTGGGTTAGAGGCCACTCTTGGTCTTATCCTCCATGGCCACA 

ACAGAGGTGACAAATACATGGGTCACTCAGTTATGTTTAGCCAACAGCCTAC 

CCAAACCACACCYGTCTTACCAGAGCCCTTTCCTGGAGCCATGTTCTCAGGA 

CTGGTCACACTGTCTCCATTCTCCAGCAGCCCTTGGACCTATCGGAAAAAAA 

GAATGGGTAACAATAATTGAGCTGATGAACCAGGTCCTATCTTTCCTCCCACA 

ACTCCAAAACTTGGgagcctctatctcctgaagc a (SEP ID NO: 143) 

For: 5'-3' = cggcaacagteaggacaet TSEO ID NO: 1441 

Rev 5'-3' = tecttcaggagatagaggct c (SEP ID NO: 145) 

M51 = B9. 1 6 (339 bp) G to A at position 33 

GagcctctatctcctgaagcAGAGTAGACACARGCTTCCAACAGGGATCAGAGTTTAGG 

GATCTGGATAGGTATAGAATGGAGCAAAGGGACTAGGCCAAAGGAGATTGA 

AAACTGGGGAACAGGGACAAGACTGGAGCTACAAGAAGGACAGGGGCTAGA 

AGACAGAAATATGAGGACAATGGCTGGCCTGGAAAGCTCACCTTAGAAATAT 

TGTTGCCACTGCCTTCTCTGATAGGGTCACAGGCAGTGGCTGAAGTGTAGAGT 

GAGGCCTCCTCTGGTCTGGGTTTGGCCTGTAGCTGTTGGCGAAGCTCAGCCAG 

Ctgtcgcaacagagcagtc a (SEP ID NO: 146) 

For: 5'-3' = gagcctctatctcctgaagc CSEO ID NO: 147) 

Rev 5'-3 ' = tgactgctctgttgcgac a (SEP ID NO: 148) 

M52 = G10.88 (534 bp) A to C at position 477 

ActgtagcatggtcatctagggtgGTCCTCAAACACATAGAAATCACACAAGAATTGTCAA 

ATTGAAGATTTGGATTTAGTAGATCTGAAAACGCACTTTGTAAAATTGGCCAC 

AGTAGAGGTGGAAGTGACTGAAATACTGCATTATTTATTTATTTAATTAATTT 

ATTTTAGTCAGAGTCTTGCACTGTCGCTAAGGCTGGTATACCATGGTTCAGTC 

ACAGTTCACTACAGTCTTGAACTCCTAGGCTCAAACAATTCTCCTGTATCGGC 

CTCCTGAGTACCTGGCACTACAGACATGCACAAGCATGCATGGCTAATTTTA 

AAAAAATTTTTGTAGAAATGGAGTCATGAACTCCTGGGCTCAAGTGATCCTC 

CCACCTCAACTTCCCAGAGTGTTGAGTGAGATTACAGTTATGAGCCACCATCC 

CTGGCCAATAAAGGTGTTTTTAATACCTATAAGAATATTGCCTGCAMGGATG 

TTTGATAGGTTTCTTGATATTTCATTCTctctcttgaaatgtttgcttcgt c fSEO ID NO: 149) 

For: 5'-3' = actgtagcatggtcatctagggtg (SEP ID NO: 150) 

Rev 5-3' = gacgaagcaaacatttcaagaga g (SEP ID NP: 151) 

M53 in tree (tetranucleotide TAAA motif) = SRY 8299d. Internal primer regions for 
SRY4064 which contain M40 and M41. 

AcagcacattagctggtatgacAGGGGAGATGTGATTAATTGACCTACTGATAAGACTCA 

TTTCAGTAAATGCCACACAAGAATgtataataggctgggtgctgTGGGTCACACCTGTAA 

TCCCAGCCCTTCGAGAGGTCAAGGCGAGCGGATCACAGGGTGGAAGAGATT 

GAGACCATCCTGGCCAACATGGTGAAACTGGGTCTCTACTAAAAATACAAAA 

AATTAGCTGGGCGTGGTGACATGTGCCTGTAATCCCAGTTACTCGGGAGGCT 

GAGGCAGaagaatcatttgaactcatgAGGCAGAGGTTGCAGTAAGCTGAGATTGCGCCG 

CTGCACCCCAGCCTGGCAACAGAGCGAGACTTTGTCTCAAAAAAAATAAAW 

AAATAAATAAATAAATAAACAATAATAAAAAAAGCGTAATAGCTAGCCTATC 
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CTACCCTATATTCTAAAATTCAAAAGTAATGGTTTTTGTTATGAAATCTcgtaagt 

cttgccataaaeag a (SEP ID NO: 1 52^ 

For: 5'-3' = acagcacattagctggtateac (SEP ID NO: 153^ 

Rev 5'-3' = tctctttatggcaagacttac g (SEP ID NO: 154) 

M54 = B9.17 (360 bp) G to A at position 164 

CctcctctggtctgggtttGGCCTGTAGCTGTTGGCGAAGCTCAGCCAGCTGTCGCAACA 

GAGCAGTCACATCTTCAGAGGCCAGAGCCTTTCTGGCACGGTCTTGCCAGCC 

AATGGCCCTCTCTGTGAGACACTGAAGGGCCTCACCCTCAGGCAGCCGCACR 

GGCAGCCTCTGCAGGGCAACCAGCAAGGCTAGGATTGTCTCTAGGCGTGGCC 

GTCGTGAGCGCATACACAGTGGACACAGGAATTTTGTGTCCCATTCCCACCA 

GGCTAGCAGTGGAGATGAAGTGAGACTGGGCTTTGGAGAGGTGAGGAGATG 

GGGCACTGACACACACTGCCCatggaaccagtcctgacac afSEO ID NO: 1551 

For: 5 ' -3 ' = cctcctctggtctgggttt (SEP ID NO: 156) 

Rev 5'-3' = tgtetcaggactggttcca t (SEP ID NP: 157) 

M55 = B9.28 (382 bp) T to C at position 228 

CgtaggcgtttgacagcagTTAATAGAGACTACAGATATCAAAGTCAGAGAGTCCAGCT 

TCCTGAGAAAACGTTAACAGTATTAATCTGCTACCACTATGGCTACTAATACC 

ATGCCACCACGGTACTACCTGGCTAGTACCATTCCACAGAAGAACAGAAATA 

AATACAAATAGGTGGGGCAAGAGAAAAGAAACATGTGAAAAGGCCCCTGGA 

TGGTTTAAGTTAYATTTTCATCAGTCATCCAGTTAAGAGTTAAAGAATGAGG 

AAGAGATGTAAAAACAGCCATTAGGATTCAGAAGTAGTAGCTTTCACAGTGA 

GACAAAACATCTATTAAGCCAGAAACTGAAGTACAAATGCAATgggaggattacgaa 

gaaag g (SEP ID NP: 158) 

For: 5 ' -3 ' = cgtaggcgtttgacagca g (SEP ID NP: 159) 
Rev 5'-3' = cctttcttcgtaatcctccc (SEP ID NP: 160) 

M56 = B9.29 (399 bp) A to T at position 39 

CcagaaactgaagtacaaatgcAATGGGAGGATTACGAWGAAAGGAGGGCTAAGTGAT 

GATAAGTATGGTCAGAATAATAAATTTATTCTAGACAAGAAATGAGAGTTCA 

TTATGTCAGAAGCAAAATAGTACTACAGGATGACAACTTCTGAGATTTACTCT 

TTGGTTCCAACTGCCTACAAGACAAAGAAAACTGAAGAGGCCAGGAAGTTAA 

ATGCATGAGGAAAACTTGAGGCAGATTAAAATGGAAATGCAGGGCATGTTAT 

TTGGGTATCATGGGTTCAATCTGGAAAAGCCTTATTTCTCCTGAACCACAGTA 

GGGAAAGGAGTTATCCAGAAAAGTGAAATTTATTCTAAAATTTTAAGTTTCC 

ATGTTTTaaagagaggcagcaatgag a (SEP ID NP: 161) 

For: 5'-3' = ccagaaactgaagtacaaatgc (SEP ID NP: 162) 

Rev 5*-3' = tctcattgctgcctctctt t (SEP ID NP: 163) 

M57 = G10.85n (326 bp ancestral); +1 bp insertion (327 bp = Derived). Extra A inserted 
atpositonl33 

AttgggaggaagtggtttctgTATTTAAAATTTTCCGAAGGAATTCTGCAGATTCAAGCTC 
TAACCATTCTTGATTAAAATTGTGAGTTAGATAAGATTGTTTAGTAAAATTGT 
ACTATGGCTCAGGAAATAATTTATTTAATATCTACTGTATGCCAAGCATTGTT 
CTTTTTTCCATCTTCCAGGGAAATTCACCTCTTCTATAGAAGAGTTTGTTTTGA 
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ACTATACGATTTGAAACAAAATTCTTTTTTTGGAGACTATGGAAACATTCTCA 
ACAGGGAAACCCTACTAGACTTTGTAAAecaaataatggaaaagatacagaac rSEO ID NO: 
164) 

For: 5'-3' = attgggaggaagtggtttct g fSEO ID NO: 165) 
Rev 5-3' = gttctgtatcttttccattatttgc (SEO ID NO: 166) 

M58 = Gl 0.57b (327 bp) G to A at position 224 

TctctaacttctgtgagccacTCTAGCAAATTAATTGAACCAAAGGAGGAGGTTAAGGAC 

AGCATAGTTTACAAAATGAGCCCTGTTTCTGACATCTGAAGTGGGGGCAGTC 

TAGTGGGCCTGACCTCTTAACTTGTAGAAACATTCTTTCTTTCTAGATGACTA 

GTGACCAGAATTAAATTGAATCCTAGGCCACCCATTTATTGTCTTCTGCAGAA 

TTGGCRAGAATGGAGAGGAATCCTCACCTATCGGTGACCAGAGATGAAATA 

TTCTGAATTGAGAGTTTAAAAGAGCACACTTAGAagagatttagagtttagtttttcciSEQ 

ID NO: 167) 

For: 5'-3' = tctctaacttctgtgagccac (SEO ID NO: 168) 
Rev 5'-3' = ggaaaaactaaactctaaatctc t (SEO ID NO: 169) 

M59 = B9. 1 5new c (354 bp) A to C at position 279 

CggcaacagtgaggacagtAGCTCCAGGTCTGGGCGGAAGGTGGTGCGGTGAAAGGTG 

CAGGGACAGACTGGGTTAGAGGCCACTCTTGGTCTTATCCTCCATGGCCACA 

ACAGAGGTGACAAATACATGGGTCACTCAGTTATGTTTAGCCAACAGCCTAC 

CCAAACCACACCTGTCTTACCAGAGCCCTTTCCTGGAGCCATGTTCTCAGGAC 

TGGTCACACTGTCTCCATTCTCCAGCAGCCCTTGGACCTATCGGAAAAAAAG 

AATGGGTAACAMTAATTGAGCTGATGAACCAGGTCCTATCTTTCCTCCCACA 

ACTCCAAAACTTGGgagcctctatctcctgaagc a(SEO ID NO: 170) 

For: 5'-3' = cggcaacagteaggacag t (SEO ID NO: 171) 

Rev 5-3' = tgcttcaggaeatagaggctc (SEO ID NO: 172) 

M60 = B9.34 (388 bp ancestral); +1 bp insertion (389 bp = DERIVED). Extra T 

inserted after positon 242 

GcactggcgttcatcatctGGGAGCAGCTCAAAAGCCTCTCGCTCAGCCTCCGTGACGCC 

CTGGGGGTGTTCAACCCACATATACTGTAAAGACTAGGAGTAGGGTTGTGGA 

CACCCCACCTCAGCCAACACTGAGCCCTGATGTGGACTCAACCTTGTAAGGA 

AAGCTGTAGAGAAATTGGAAGAAAAAATATAAACACATACAGACTCTGTCTT 

TACATTTCAAAATGCATGACTTAAAGTATCAGGCACACAGTGGTTACTCAAT 

GTTGGTCTGTGTCTCTGTAACGTAATATATGTGACTAAATCCCTAAGCTCTGC 

TCTTGACCACCCACCTTCTCCAAAAGGGCCTTTCGTAGACGTCGCTcctcctgaacca 

taatgaacat (SEO ID NO: 173) 

For: 5'-3' = gcactggcgttcatcatc t (SEO ID NO: 174) 

Rev 5'-3' = atgttcattatggttcaggag g (SEO ID NO: 175) 

M61 = GIO. 83new a (190 bp) C to T at position 98. 

AttggattgatttcagccttcTTCTGGTACTTTTTAAAATCTTATTAATCATTAGGAAAAGA 
AGTTTTATTATTGATGCAAGCCCTAAACACTCTTTYGACTCCAGAGGAGAAG 
CTGGCAGCTCTCTGTAAGAAATATGCTGATCTTGTGAGTATTTATTTAATGGA 
gcaaggaacacagaaaataaaat (SEO ID NO: 176) 
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For: 5'-3' = attggattgatttcagccttc fSEO ID NO: 177^ 
Rev 5'-3' = attttattttctetettccttg c CSEO ID NO: 17S) 

M62=DYS260c (309 bp) T to C at position 60 

ActaaaacaccattagaaacaaaggACTTAAACTAGGAATTAATTATTTCTCTTTCTCTYTC 

CATGGCCAACAAACATTGAAAAAAAATTGCCATCTTTTTTTTTATTTGTTTGTT 

AGAGATGGGGATCTCACTCTGTTTCTTAGATTGTAGTGCCATGGCACAATAAT 

GGCTCACTGCAGCCTCAAACTCCTGGGCTCAAGTGATCACCCCCATACAGAC 

TCCCGAGTAGCTGGGAACACAGGCACATGCCACCACCCCTAGCTAATTTTTT 

ATTATTTGTAGAGATGggggtcactatgttgctca g (SEP ID NO: 179^ 

For: 5'-3' = actaaaacaccattagaaacaaag g (SEO ID NO: 1801 

Rev 5'-3' = ctsagcaacataetgaccc c rSEO ID NO: ISD 

M63 = B9. 22 (3 08 bp) G to A at position 43 

CtcttcccttggttcctattcTGACACGCTCAGGTACCTGAARGAATCCTCCAACTTCCCAC 

CTTCACTTTCTAGCACAACCCAACCGAGTAAAAACTATAAAGTATATCTATCT 

CTCTTCTAACTGCTGGCCTGACGCAGTAAAGCAGAAATACTGATCCTCACTTG 

GATCTCATCCACATCAGCAATCCAAGCTTGTGCCTTAGTCAGAGCTTCTTTGA 

GAGCCTGGATGTTAGGCAGGTGAACAGGGATGTTTTCTGTCTCACGAATTAT 

GGCTTCCAATGTGGCTggtggatgcttcteccta a (SEO ID NO: 182) 

For: 5'-3' = ctcttcccttggttcctattc (SEO ID NO: 1831 

Rev 5'-3' = ttaggcagaaecatccacc (SEP ID NO: 184) 

M64 - B9.t23 (325 bp) A to G at position 279 RECURRENT 

TatagaccctgactactcaagagaaAAGTCCAATCCAAAGAAAAAATACAAAAGAAAACA 

AAATCACATCAGGCCACAAACCAGTTTAAGGGCCCTCACCACATGGTTGGCT 

CCAGACTGAAACATTTCATAGGGGTAAATAATGCGTTCGTAATGTGATCGTA 

GCAGGGAGCCAATGTTTTTGCCTGGTGGGTAGTGGAGACGCTGGGCAACTCG 

AGCCCACCGACGATCCTTGCAGATGGCTTCATAGCCACCTTCCTCAATCACAA 

TCTGAAAGTRTAAGAAACAATATGGATGAACTGTGAacagactggaaagggctacc 

(SEP ID NO: 185) 

For: 5'-3' = tatagaccctgactactcaagaga a (SEO ID NO: 186) 
Rev 5'-3' = ggtagccctttccagtctg t (SEO ID NO: 1 87) 

M65 = B9.t26 (436 bp) A to T at position 152 

TtctgatgccagcttgttcgGGTCAGAAAAGTTAAATGAGAAATTTGGTGCTAAGGGTTT 
CTGGTCATGAGTGTAAATAACGCCTCGCCAAGTGGTAAACTGCCCCAACGTT 

CAAACCAAAGGCTACCCATTCCCAAATTTTGTTTCAAAGWCTTACCGCGGGT 

GGGCGGATTTTGCAGATGCCAGACTTCTCTGCTATGGGCCTTATTTTCGCAAT 

GTAGCCAAGCGGGTCTTGGAATTCAGCCCAGCTAGGCTCAAAAACCGGGCAC 

TCCGGTGGCGGCAGGAACTCGTCACACCCCGGTTCCATGTCGGGCCTTAATG 

CTAAGCTGTAAAATAAGAATCACATTGTCTTTAATGACGCGCTGGTTCCTCCT 

ACTAAAAGGCCTATGAAAATTTCATTTTCTTGAGAATTTcaaggttactttaatcccgtagc 

(SEO ID NO: 188) 

For: 5'-3' =ttctgatgccagcttgttcg (SEO ID NO: 189) 
Rev 5'-3' = gctacgggattaaagtaacctt g (SEO ID NO: 190) 
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M66 = B9.41 (415 bp) A to C at position 135 

CtgtgtaacaccatcaagtgcACCCATATATGCAGAATGGGAATTTCGTAAGAAAAGAGA 

AGGAAAAAGGCAGAACAGTTGAAGCAAAAATGGTTAAACAATTTCCAAATTT 

GTGGAAAGCCCTGAAAGTCTACMACCAAGAAGCTCAGTGCACTCCAACTAG 

ATAAACTCCAGGAGACACAACATAGTCGAACCAACAAAAGGTAAGACACCA 

AGATGGAGTTTGAAAGCAGTATGACAGACATGATTCTTCGCATATAATGGAT 

GCTTAATAGAATTATCAATAGATTTCTCATTAGAAATAACGGAGGCCAGAAG 

CCAGTTGGATGACACGTTAAAAGTCATGCAATGGGAAAAAAAATTAAATAAA 

TTGACAGAGAATTAAAAATTGTggaagtatgtctccagaaeatg t (SEP ID NO: 191) 

For: 5'-3' = ctetetaacaccatcaagtec (SEP ID NO: 192) 

Rev 5'-3' = acatcttctggaeacatacttc c (SEP ID NO: 193) 

M67 old = B9.36new a (409 bp) A to T at position 377 

CcatattctttatactttctacctgcAGGCCCACTGCATGCTCACTCACCCAGTCAGCAGTACA 

AAAGTTGACAGCTTCAGCAAAATTGTAGCCTTGGTTAAAACCACTGTGGTAA 

GCACGAGGAAAAGTGATGACAAACTCCCCTGCACACTGGTTTGTGCGGACAA 

CCTAAAAAGGAGAAAAAAGCAGAAAGAGGTGTGGGTCAGAACTAATGGGCC 

AGATGTGAACTCAAAGATGTCTCTAGATGCTGTAACAGATGTAGGAAGAGTG 

GAAAGGCTCTATCTTCAAGTACGTGTCCTAAAAGAAAAATGAGATTGTGAAT 

TTAAAAGTGGTATTCATAGAAAAGTACTCAAAATATGTGTAATTCAAAAAAC 

AWATATAGAGGGgtccacgaacaagteaaaaga c rSEP ID NO: 194) 

For: 5 ' -3 ' = ccatattctttatactttctacctec (SEP ID NO: 195) 

Rev 5'-3' = gtcttttcacttgttcgtgga c rSEP ID NO: 196) 

M67 revised B9.36new a (386 bp) STS A to T at position 327 

ccagtcagcagtacaaaagttgACAGCTTCAGCAAAATTGTAGCCTTGGTTAAAACCACTG 

TGGTAAGCACGAGGAAAAGTGATGACAAACTCCCCTGCACACTGGTTTGTGC 

GGACAACCTAAAAAGGAGAAAAAAGCAGAAAGAGGTGTGGGTCAGAACTAA 

TGGGCCAGATGTGAACTCAAAGATGTCTCTAGATGCTGTAACAGATGTAGGA 

AGAGTGGAAAGGCTCTATCTTCAAGTACGTGTCCTAAAAGAAAATGAGATTG 

TGAATTTAAAAGTGGTATTCATAGAAAAGTACTCAAAATATGTGTAATTCAA 

AAAACAWATATAGAGGGGTCCACGAACAAGTGAAAAGACTCTttgcttctataatcaa 
agaaatgc rSEO ID NO: 197) 

newFor 5'-3' = ccagtcagcagtacaaaagttg (SEP ID NP: 198) 
newRev 5'-3' = gcatttctttgattatagaagca a (SEP ID NP: 199) 

M68 old = B9.36new b (409 bp) A to G at position 268 

CcatattctttatactttctacctgcAGGCCCACTGCATGCTCACTCACCCAGTCAGCAGTACA 

AAAGTTGACAGCTTCAGCAAAATTGTAGCCTTGGTTAAAACCACTGTGGTAA 

GCACGAGGAAAAGTGATGACAAACTCCCCTGCACACTGGTTTGTGCGGACAA 

CCTAAAAAGGAGAAAAAAGCAGAAAGAGGTGTGGGTCAGAACTAATGGGCC 

AGATGTGAACTCAAAGATGTCTCTAGATGCTGTAACAGATGTAGGAAGRGTG 

GAAAGGCTCTATCTTCAAGTACGTGTCCTAAAAGAAAAATGAGATTGTGAAT 

TTAAAAGTGGTATTCATAGAAAAGTACTCAAAATATGTGTAATTCAAAAAAC 

AAATATAGAGGGgtccacgaacaagtgaaaagac rSEP ID NP: 200) 
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For: 5'-3' = ccatattctttatactttctacctgc (SEP ID NO: 201') 
Rev 5'-3' = gtcttttcacttgttcetgga c (SEP ID NO: 202) 

M68 revised B9.36new b (386 bp) STS A to G at position 219 

ccagtcagcagtacaaaagttgACAGCTTCAGCAAAATTGTAGCCTTGGTTAAAACCACTG 

tggtaagcacgaggaaaagtgatgacaaactcccctgcacactggtttgtgc 

ggacaacctaaaaaggagaaaaaagcagaaagaggtgtgggtcagaactaa 

tgggccagatgtgaactcaaagatgtctctagatgctgtaacagatgtagga 

agRgtggaaaggctctatcttcaagtacgtgtcctaaaagaaaatgagattg 
tgaatttaaaagtggtattcatagaaaagtactcaaaatatgtgtaattcaa 

AAAACAAATATAGAGGGGTCCACGAACAAGTGAAAAGACTCTttgcttctataatcaaa 
eaaatgc (SEP ID NP: 203) 

newFor 5'-3' = ccagtcagcagtacaaaagtt g (SEP ID NP: 204) 
newRev 5'-3' = gcatttctttgattatagaagca a rSEP ID NP: 205) 

M69 = B9.62a (257 bp) T to C at position 222 

GgttatcatagcccactatactttgGACTCATGTCTCCATGAGAACTAAGACTACCACAACA 

GAATCCCTATAGTCCAGCCCTCAGATCACATACATGTACAGGCATGTTGAAG 

TAGTCGGACTTGAAGGAATCAGCCATTTCACCAAAACTCTGCAAACTGTACT 

CCTGGGTAGCCTGTTCAAATCCAAAAGCTTCAGGAGGCTGTTTACACTCCTGA 

AAYAAAATATATTTCagcaagacaaagggaataaagat (SEP ID NP: 206) 

For: 5 '-3 ' = ggttatcatagcccactatacttt g (SEP ID NP: 207) 

Rev 5'-3' = atctttattccctttgtcttec t (SEP ID NO: 208) 

M70 = B9.62b (257 bp) A to C at position 45 

GgttatcatagcccactatactttgGACTCATGTCTCCATGAGAMCTAAGACTACCACAACA 

GAATCCCTATAGTCCAGCCCTCAGATCACATACATGTACAGGCATGTTGAAG 

TAGTCGGACTTGAAGGAATCAGCCATTTCACCAAAACTCTGCAAACTGTACT 

CCTGGGTAGCCTGTTCAAATCCAAAAGCTTCAGGAGGCTGTTTACACTCCTGA 

AATAAAATATATTTCagcaagacaaagggaataaaga t f SEO ID NO: 209) 

For: 5'-3' = ggttatcatagcccactatacttt g (SEP ID NP: 210) 

Rev 5'-3' = atctttattccctttgtcttgc t (SEP ID NP: 211) 

M71 = B9.63b (328 bp) C to T at position 197 

TtgaattatagtcccttgcctcTGGTTCAGTCAAGTCTCTATCATTCTAGAGTTAGTGTGTT 

CAATCGTTCTTGTATAGTAGCTCACTGATAGCTTAATCAAAACCTAACACAAA 

TATTAACTTATAAAAGGGCAGAAACTACCTTCCCAAAACCCAGAAGGGGAGA 

TTACAGAAAATCACCAACCAAAAATAAAGYATCTGTGACAGACAGATCTTAC 

CGCCAAGATACATTTTGGGCACCTCCAGATGCCTCTGGGGATTTCAGGAAGG 

GGTGGTAACAAGCAGAAGATGTGGTAATTGTCATCAcagccatcacagaaaagaagc 

(SEP ID NP: 212) 

For: 5'-3' = ttgaattatagtcccttgcctc (SEP ID NP: 213) 
Rev 5-3' = gcttcttttctgtgatggct g (SEP ID NP: 214) 

M72 = B9.63a (328) A to G at position 157 
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TtgaattatagtcccttgcctcTGGTTCAGTCAAGTCTCTATCATTCTAGAGTTAGTGTGTT 

CAATCGTTCTTGTATAGTAGCTCACTGATAGCTTAATCAAAACCTAACACAAA 

TATTAACTTATAAAAGGGCAGAAACTACCTTCCCAAAACCCRGAAGGGGAG 

ATTACAGAAAATCACCAACCAAAAATAAAGCATCTGTGACAGACAGATCTTA 

CCGCCAAGATACATTTTGGGCACCTCCAGATGCCTCTGGGGATTTCAGGAAG 

GGGTGGTAACAAGCAGAAGATGTGGTAATTGTCATCAcagccatcacagaaaagaagc 

(SEP ID NO: 215-) 

For: 5'-3' ttgaattatagtcccttgcctc (SEP ID NO: 216^ 
Rev 5'-3' = gcttcttttctgtgatggctg fSEO ID NO: 217^ 

M73 = B9.47a (361 bp ancestral & 359 bp derived) -2bp deletion, 

(-GT) at position 260 

cagaataataggagaatttttggtCAAATAAAAGGCCATATTATATTTCTTTTGATAAAAGT 

ATCATGTGTTCAGTATGTTTTATTATTTGAAATAATTAACATGACAGGAATAT 

ATTTGAAAAAAATTCCAAAAAAAGCTAAATATACAAACTAAGAAAATTATAT 

GATTATACTTATCTGCAGTATTGTAAAACAATAGTTCCAAAAACTTCTGAATT 

ACAAGTTTAATACATACAACTTCAATTTTCAACTACATTGTGGTTAGACGTTC 

AGAGGAATCACAAAGGACCTCAACATGCTAGATAAGAAAATGTATTTTTTAA 

ATGTTTTGGCTCAgctgcttagaaaataaggaaaat rSEQ ID NO: 218) 

For: 5'-3' = casaataataggagaatttttggt fSEO ID NO: 219) 

Rev 5'-3' = attttccttattttctaagcagc (SEP ID NO: 220) 

M74 = B9.50a (385 bp) G to A at position 195. 

AtgctataataactaggtgttgaagATAAAATCAGTTTAATTTAAATAAGAGGATAAAAGAA 

GTATGAGCAGAAAAAGGTTTTCAATATTAACTAGGAAAGTCTGAAAAATAAT 

CAGAAATTCTAAAGATAAAAACATAACATTAAAAATTATAAACTAAGTTGTT 

TAATAGATTAGGTATTTTAAAAACTGGTRCATTTTTAAGTTGCTTTAAGTAAG 

TTACTTAAAAGACAACAGCAGCAAAAGAATTAAAAAAAAATGAAAGGTGAA 

GAAACACATACAAGAGAACCTTAGAACAGTAAGGTTCTAGCTAACAGGAGA 

AATAAATTACAGACTGTAAAAGTTGATGACCAAGAATTTTttcagaagtggtaaaagctg 

aat tCSEP ID NO: 221) 

For: 5'-3' = atectataataactaggtgttgaa g (SEO ID NO: 222) 
Rev 5'-3' = aattcagcttttaccacttctga a fSEO ID NO: 223) 

M75 - B9.5 1 (355 bp) G to A at position 296 

GctaacaggagaaataaattacagacTGTAAAAGTTGATGACCAAGAATTTTTCAGAAGTGG 

TAAAAGCTGAATTCTCAAGTTTGAGAATTCCTATCTATTCCCAGAAATATTAA 

GTAAAAAGTCACATTCCACACATCAAGAAAACTTGCAAGACACTAAAAGAG 

ATATTATAGCAGTCAAATAGAAAAAGCAAAATAGACTACTACAAATTAATGT 

AAGATTCAGAATTGACTTGTCAAAAGCCAAAACAGATTTCTAATGTACTGTG 

AAAAGACAATTATCAAACCACATCCRTATATATACAGAGAAATACCTTTATA 

AGAATAAAAATtcacaaatgcctctgttcaat a CSEO ID NO: 224) 

For: 5 '-3' - gctaacaggagaaataaattacaeac (SEO ID NO: 225) 

Rev 5'-3' = tattgaacagaggcatttgtga rSEO ID NO: 226) 

M76 = GlO.lOOa (493 bp) T to G at position 339 
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TagaagtagcagattgggagaggACATGTGTTCAAGTTGTACTACTTGTATGTCTTGTTTA 

GATATTACAGTCTTTTTCTTTTATCAGAAAATAATTGAATAATGATAAAATCA 

GTTGCAGATTAAGACAGATTATCTGTTGCAGTCTTCTCAAAACTTAATTTAAG 

TACATTATTTTCAGCTAGCATTTCTTCCTTCACATAGAACCTCCATGTGTGGA 

GGGATTTCCTAATGAGTCTATTGTATGTACAATAGCACTTAATGACATAGCTT 

TTAAATAATAACAGGATTTTACCAAATGTTTAATATGTGCCAGGCATCAAGC 

ACCTTACACAGTTKAATTATTGCATAGATTTGGACAGCAACTCTGCAAGTTA 

GGTATGGTCATGAACCTTTGCAGATAAGGAAACTGTGTTTCACAAGGAGAAG 

AAATTGTCCTGGATCATACAATAAGCTAGGATTTGCTCCAgaccatttttttcattttatcagg 

(SEP ID NO: 227) 

For: 5'-3' = tagaagtaecagattgggagag g rSEO ID NO: 228) 
Rev 5'-3' = cctgataaaatgaaaaaaatggt c rSEO ID NO: 229) 

M77 = Gl 0. 1 05 (37 1 bp) C to T at position 1 29 

CttttcttcccttagctgttccTTTCCTGTGGTTTTAAAAAAGTGACCAGAAACTAGGTCTCT 

ATTTTCATTGCTTTGCTGCATATTCTTTTAACCTGCTTTTATCTTTTACAGAGTT 

GAGGGGCTTTYTAAATAACCTAGACAATGTCAAGATTCTTAGCTGCGTTTTCT 

GTCTAAAAGTGTAGATGTCTAGTTATTCCTCATGTAAAACACAACATTTCAAC 

CCTGAGTACTATAAACTTTATTATGCTTCTAGGTTACTTTTTCTCTTTAAGCAA 

TTATTCCTACATTCCTAAGTGTTCACCAGTGGAACAGATAAGAGATAGAAGT 

AGTTAGAAATTGAGATAATTGggttgacctgtcattgttgc CSEO ID NO: 230) 

For: 5'-3' = cttttcttcccttagctettcc (SEO ID NO: 231) 

Rev 5'-3' = gcaacaatgacaggtcaac c (SEO ID NO: 232) 

M78 - B9.60a (301 bp) C to T at position 197 

CttcaggcattattttttttggtTCTCCACTACAGGAGAAATGTAAATGTGATGAGTCAGAAT 

TTAGGATGGCTGTATGGGTTTCTTTGACTAATACAAGAAATCACTTTGTAATG 

AATGAAATCAGTGGTTTCTGCATTACTCCGTATGTTGGACATGAACACAAATT 

GATACACTTAACAAAGATACTTCTTTCYGCCCTTCCAAATATTTCAAAATAAG 

CTGGTCATAGTACTTGCTTTTCATAAAAAGATGGTAAGCTTCCAATATTTAGA 

TTTaaggaaaggtgaaggaacacta t fSEO ID NO: 233) 

For: 5'-3' = cttcaggcattattttttttgg t (SEO ID NO: 234) 

Rev 5'-3' = atagtgttccttcacctttcct t (SEO ID NO: 235) 

M79 = B9.42 Homopolymer in tree (425 bp = majority men). A's. 8 A's to 9 A's (426 bp 
derived). Extra "A" inserted after position 212. 

AgccagttggatgacacgttAAAAGTCATGCAATGGGAAAAAAAATTAAATAAATTGAC 

AGAGAATTAAAAATTGTGGAAGTATGTCTCCAGAAGATGTGCCTACAGGGAA 

AACAGAAGGACTCCTTCAGGCTGACATGAAAGGATATTACTGAGTAGTTCAG 

AGCTACATAAAGAAAGTAATACCCCTGAGAAAGGCAACTATAAAAAAAATA 

TAAAAGTTAGTATTACATATACAGCACGAGAGACAAAAAAAATATAGTTAGT 

TCAGAACTAGAATCAGAAAGCAAGACAAATGGTGTTAATTAGATTGCTTGAT 

GAGCTCATTATCATCAATATATTTTTCTTGTGAGACGAGGAATACTAGGAAAA 

AAAAGGTACAAGTTAGAATTCATAAAATGTATAaaatgtcaggaaacgaagaggiSEQJD 

NO: 236) 

For: 5'-3' = agccagttggatgacacgt t rSEO ID NO: 237) 
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Rev 5-3' = cctcttcgtttcctgacatt t (SEP ID NO: 238^ 

M80 = G10.107. Homopolymer in tree (290 bp = most men). 9 Ts to 10 T's (291 bp 
derived). Extra "T" inserted after position 55. 

ActttctcttcttttagggtgaccAATTAATTCTGATTTGCCTTGATTTTTTTTTGGCATTTTT 

ATGGCACCATAAAAACCATAAATGATTTGTATTCATTTTGGCAACCCTAGTTC 

CAGGTTGATTGTGATGGCTGGTTGTGATGGCTATTTTGAAAGTTGGCTTTCCT 

CTGTCCCAGATATTTTCTCTAAAACCTTTATAATTTTGTCTTATGGCTAGCTAC 

ATAGAATTTTAAAATATTACAAATGGCCAGACAGTCCTACTTCAccataagattttgtgt 

gtgtg t rSEO ID NO: 239) 

For: 5'-3' = actttctcttcttttagggtgacc (SEP ID NO: 240) 
Rev 5-3' = acacacacacaaaatcttatg g (SEP ID NO: 241) 

M81 = B9.58a (422bp) C to T at position 147. 

ActtaatttatagtttcaatccctcaGTAATTTTAACTTACTTCTATTTTAAGAACTATAACCA 
AACTATCTGTAAGACTTTTAAGCACTATCATACTCAGCTACACATCTCTTAAC 
AAAAGAGGTAAATTTTGTCCTTTTTTGAAYGTCATAGAGTATACTCACACAA 

accaagaagaaacaatctactacatacctacgctatatggtatataactatt 
gctcctaggctacaaattagtgcgacactattgtactgaatattataggccat 
gtaacacaatggtttaagtatctgtgcctctaaacacagaaaagatatagtg 
aaagtacagtattgctcctttattaaactcaaaatgttatgcagcatatgacc 

GACTATAAAATAGCGCTTATccagatacaeacatctccatga a rSEP ID NP: 242) 
For: 5'-3' = acttaatttatagtttcaatccctc a (SEP ID NO: 243) 
Rev 5'-3' - ttcatggagatgtctgtatctg g f SEO ID NO: 244) 

M82 = B9.tl8 (328 bp ancestral). Two bp deletion (-AT) at position 179. (326 bp 

derived). This STS also contains M69 which is normally associated with STS B9.62 at 

site a. The M82 deletion mutation is always linked to the M69 mutant C allele. 

CtgtactcctgggtagcctgtTCAAATCCAAAAGCTTCAGGAGGCTGTTTACACTCCTGAA 

ATAAAATATATTTCAGCAAGACAAAGGGAATAAAGATCCAAAAAAACAGGA 

GAGCTAAGGGGAGATAAATTTTTCATGTTACATTCAATATCTCATGCAATAAT 

TCTGCATTTTCATATGTTTCCAGGTAGGTTTGTTTCTTCAGTAGGTATTAAAC 

ATTATTTTATAATCTTTCCTTACATGCTTCATGCCATTTGAATTATAGTCCCTT 

GCCTCTGGTTCAGTCAAGTCTCTATCATTCTAgagttagtgtgttcaatcgttcttiSEQJD 

NO: 245) 

For: 5'-3' = ctgtactcctgggtagcctg t fSEO ID NO: 246) 
Rev 5-3' = aagaacgattgaacacactaact c CSEO ID NO: 247) 

M83 = B9. AluOl (503 bp) C to T at position 120 

GggaaaggagttatccagaaaAGTGAAATTTATTCTAAAATTTTAAGTTTCCATGTTTTA 

AAGAGAGGCAGCAATGAGAAAAAAGGTTAAGAACAAGTAGGAAATACTGAA 

ATAATGGGYCAGGCACGGTGGCTCATGCTTGTAATCCCAGCACTTTGGGAGG 

CCAAGGCAGGCAGATCACAAGGTGAGGAGATTGAAACCATCCTGGCTAACAT 

GGTGAAACCCCATCTCTACTAAAAATACAAAAAAATTAGCCAGGTGTGGTGG 

CACACACCTGTAGACCCAGCTACTTGGGAGGCTGAGGCAGGATAATGGCCTG 

AACCCGGGAGGTGGAGCTTGCAATGAGCTGAGATCGTGCCACTGCACTCCAG 
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CCAGGGTGACAGAGTGAGACCCCGTCTCAAAAAAAAAAAAAAGAATATTTG 
AAATAATGTGTCTCTAAAATATGACAGACATGAGAATGAAGACAAAACATAA 
GAAACTAAgctaagtaagcatgggtcatt fSEQ ID NO: 248) 
For: 5'-3' = gggaaaggagttatccagaa a rSEO ID NO: 249) 
Rev 5'-3' = aatgacccatgcttacttagc (SEP ID NO: 250) 

M84 = B9.72 Homopolymer in tree(439 bp = most men). 9 T's to 8 T's (438 bp 
derived). One deleted "T" at position 400. 

CcctctccaactgagttcaagATGGAAACAGTTAAGACAGGAAAAATTCTATTCCATTTA 

AACTCATATCATTAGAATCATAACTGCTTTCAGACCACAATATAATCACAAAC 

CTGGGAAAATGGAAACTCATTAAGTATCAAAATACAAATCATATGCCACATA 

TATTATATACCATTTTCAGCACTTGTCTCTTCTTAGAGGACACTGTAAAATAT 

ATTTTATCATTGTTTAAAATAATTTGTTATATTTTGAAATTAAGCTCTATTACA 

TTTTCCGTTTATTTTAAAGCTTTATTCTTACAAATTTTCTATAGAGAGGTAAGT 

TTTCTTCTATTTACATATATAAACATACATGTATACACAGAGAGACACAGTAA 

CATATTTTATGCTTTTTTTTTATTCCCACGGCAATTTCtggaagcagaaacgtatattgc 

rSEOIDNO: 251) 

For: 5 '-3 ' = ccctctccaactgagttcaa g rSEO ID NO: 252) 
Rev 5'-3' = gcaatatacgtttctgcttcc a (SEP ID NO: 253) 

M85 = B9.67a (568 bp) C to A at position 437 

AacagaattatcaggaaaaggtttCATAAAATAAAAATCTTTTAAACTTATGAAAGATGCT 

CAATATAAAAAACTGTAAACCAGGGAAATGCAAATAAAAATTACAATGAAA 

TACTACACACCTCCCAGAATGGCTAAAATGAAAACAAAACTGTCAATTCTAA 

GTGTTAGTGAGGACATGTGGTAACCAGAACTGGCATCCAATACTAGCTGATA 

AACTCGTCAATCATTTGTAAAAACAGTCTGACAATAATCCACTAGTGAAAAT 

ATACATAGTCTCAGTCACAGCAATTCTATCCTGTCTATCTAGGTAACAGAAAT 

GTCTACATACGTTACCTAGAAACATATACTTTAATATCCACAGAATTACTTGA 

AATAGCCAAAAATTGGTAACTACCAAAAGTTGAATGGTAAAACAGATAGAA 

AAAAAGCTATGMCTAACAAAACTACACTTAATAGAACACAAGCGTGAGCAT 

TAATAGAACCATATAAATGCATTTTTTGAACCACTAAAAGAAGAAGCCAATA 

CAAAAGAGGTGATTAAttgaaagtacacgaacaagtaaa a CSEO ID NO: 254) 

For: 5'-3' = aacagaattatcaggaaaaggtt t rSEP ID NP: 255) 

Rev 5'-3' = gcaatatacgtttctgcttcc a (SEP ID NP: 256) 

M86 = B9.t25a (324 bp) T to G at position 85 

TcccattatttgctatatttgctACATACATCTAAGGTCATATCAAAGAAAGAAAACACCAG 
TCCAAGTGGTTAACACACAAGCKTATATAACTTGCTTCTGTCATAGATCAAG 

tacttctgagtaagctatttttttgcggttaaatgtaataaaagcttgtgtat 

gcctaaactatatttaataacagcagaacgtagaaatatttgaatcttatatt 

tttgtccctacagcagtcagatgtttagaaccccgtggaatgtggcgatctga 

TACTAATATTCTGATGCCAGCTTGTTCgggtcagaaaagttaaatgagaa a (SEP ID NO: 
257) 

For: 5'-3' = tcccattatttgctatatttgct (SEP ID NP: 258) 
Rev 5'-3' = tttctcatttaacttttctgaccc (SEP ID NP: 259) 
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M87 - B9.t25b (324 bp) T to C at position 277 

TcccattatttgctatatttgctACATACATCTAAGGTCATATCAAAGAAAGAAAACACCAG 

TCCAAGTGGTTAACACACAAGCTTATATAACTTGCTTCTGTCATAGATCAAGT 

ACTTCTGAGTAAGCTATTTTTTTGCGGTTAAATGTAATAAAAGCTTGTGTATG 

CCTAAACTATATTTAATAACAGCAGAACGTAGAAATATTTGAATCTTATATTT 

TTGTCCCTACAGCAGTCAGATGTTTAGAACCCCGTGGAATGTGGCGATCTGAT 

ACYAATATTCTGATGCCAGCTTGTTCgggtcagaaaagttaaatgagaaaJ^EaiDNQL260) 

For: 5'-3' tcccattatttectatatttgc t (SEP ID NO: 261) 

Rev 5'-3' = tttctcatttaacttttctgaccc rSEQ ID NO: 262^ 

M88 = B9.80 (314 bp) A to G at position 166 

AttctagggtcaggcaactaggGAATACTGCTGTAGCCTAGAGCCTGCCAAAATTATTCA 

AACTAGCCAATCCCATACTTCTTATCCTGCTCTGTCTTGCCTTTCCCTTGGTAA 

ACCCAATATAGGCTATGGCCTAGGTGCTTTTCTTATTCCTGCTTCTTCTGCRT 

atccaagataggttttcctctctagcactgtgtagcatatagtgactacctct 
ctaaggcctgtgataataataaactttgctttcctgagtctctgtggtcacac 

CTACTGACCATCACATggaagaccatagaataeaacaaaca (SEP ID NO: 263) 
For: 5'-3' = attctaggetcaggcaactagg fSEO ID NO: 264) 
Rev 5'-3' = tgtttgttctattctatggtcttcc (SEP ID NO: 265) 

M89= B9.94 (527 bp) C to T at position 347 

AgaagcagattgatgtcccactTAAAGAAGCAGTCTAGCCACATTTTGGTAGAGCAGCTG 
TGGTGTGCCAGGGAGTCCCTTTCATCCCCTGGTCAGTTTTGTTTGCGCTCTCCT 

aaacctgcaggctggaacagctgagccatccaaacagcaaggatgacaacc 

ttccctttctcctaagaactctgccccattcaagcttggcccaacactgttgc 

caggggctggctggaattccaagctggtgagtcttatgctatgaggtgccat 

gaaagtggggcccacagaaggatgctgctcagcttcctggattcagctctct 

tcctaaggttatgtacaaaaatctyatctctcactttgcctgagttgcagcta 

cctttgctggtgatcctggacccaaagtgtgccagcctctcctgatactctgt 

gtgtacctgagcagctattctgccaagacttcacacagctctgtgcatgaaac 

CC A AGGCCTTAGTGAAGTGGGATCAtgaggggatctcctaactgg a (SEP ID NP: 266) 
For: 5'-3' = agaagcagattgatgtcccact (SEP ID NO: 267) 
Rev 5'-3' = tccagttaggagatcccctca (SEP ID NP: 268) 

M90 = B9.96 (33 1 bp) C to G at position 170 

TgatgtttcttcagtctttgaggTTGCTGTCTTTTGGATTTTTGAAAAAATCCTATTTAATAA 

CTTAGTGGGTTGGTTTGTAGCAACAGTGAATTCAATCAACTGGCTTTATTTCT 

AGAATATTTTAAAGATATTTTATCTCAGGATTTCTGGATGGTGTTCTGTAACT 

STAGGGACTGGGAATGAGCTTTGGCTTTGTTCCTTTACACCCTGAGGTTAGAA 

ATCTGCTGCACTGGAGGGACCAAGATGCTCTCAGAGAAATGGTCACAACACT 

CTAATGATTGGTAGTAGCCAATGTGCTTCATATGCGggtggtagcaggattcatcttiSEQ 

ID NP: 269) 

For: 5'-3' = tgatgtttcttcagtctttgag g (SEP ID NP: 270) 
Rev 5'-3' = aagatgaatcctgctaccacc (SEP ID NP: 271) 
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M91 = B9.87a Homopolymer.(495 bp, most men = 9 T's). Either one T deleted or 

inserted at position 368 (i.e. 8 T's or 10 T's) 

GagcttggactttaggacggGGAAAAGAAGTGCTAAATGTTTTTGAATAAAACCTTTACT 

GCACATGATAAACATCCCTTAAAAATTACCTAGGAGCACCCTAAATTTTAAA 

ATGATCACAAAGACCTGGACAGATTACAGTAAACCTTCAACATCGCTAAACA 

CACGTACCATAAATCAAAAGAAACACACTGCTAATGATCCGTTTTTTGATGT 

GGAAATATCATGCTGTTTTTAAGGGAAATTATACTTTATTGCGATGTTTTATT 

TCAAAACAAGATGTTACACTTTATTTCCTATAATTTTATTTACAATATTTTACA 

CCCGTTAAGCAAAAATCCCCCTACATTGCTATTCTGTTTTTTTTTAATCAG 

TTCACTACTGTAGTATCTTTTTGTTCTCCATATATTTTTGAAAAATACGCAAAA 

GGTAAGTTTTAAAAATCAAATGGTAGATTTTATTTGGAAGGGCACTgccagaagtg 

ccttaaagtt t fSEO ID NO: 212^ 

For: 5'-3' = gagctteeactttaggacg g (SEP ID NO: 273) 

Rev 5'-3' = aaactttaaggcacttctggc (SEO ID NO: 274) 

M92 = B9.G2 (470 bp) T to C at position 340 

TtgaatttcccagaattttgcAATCTGATCCAAATAGTTCAATTTCACTCTAGTTTGGGCCT 

GGGAAAGAGAGGGCCTTATAAGATTGGCATACTCCTTAACCTGACTTCATCG 

AGTATGCAGTAAATGAACAAGTATTATTCTATGCTATCTACACTTCTCCACCA 

ACGTGCCGGAGCCCCAGCTTCACTGTCTTATCTCACCAGCGGGGTCCACAAA 

AAGCTCAAATAAGCTGAGTCTTTAATCTATAAAGAGCTAAGAATGTGCCGTC 

TTAGGATCAACATCATGTCTAAATTTAAGGAATTATTCTTGGACTTAAAGGTG 

GCTTGACCAAAAATAYGTAGGCTCCAACAGTATTTAGACTCAATATCATCAA 

GACACTCATTTAGAATGTACTGATATATAATTCAAAGAATTAAAATATTTTTC 

TAGTTCATGTAAAAGAGCTggacacaaaaccagtttctga a (SEO ID NO: 27 

For: 5'-3' = ttgaatttcccagaattttgc (SEO ID NO: 276) 

Rev 5'-3' = ttcagaaactggttttetgtcc (SEP ID NO: 277) 

M93 = B9.93 (504 bp) C to T at position 459 

AacaaaacaaaacaaaaatactgaaTCTTTAGAATTATGTACGCTAAGTGAAACATGTTTAT 

AAACATAAATACACAGTTTTTATAAAATATTTTAAAGTTTTACGGATAATAAA 

ACCTAAAAACTGGCCAGTCGTGGTGGCTCATGCCTGTAATCCCAACACTTTGG 

AAGGCTGAGTCAGGTAGATCACGAGGTCAAAGGATCGAGACTATCCTGGCCA 

ACATGGTGAAACCCCATCTCTACGAAAAATACAAAAATGAGTGGGCATAGTC 

ACGCGCCTGTAGCCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATCACTTCA 

ATCCAGGAGGTGGAGGCCGCCTGGCCAGAGTGATAAGCTGCCTCAAAAACA 

AAACAAACAAACAAACAAACAAAAACAATTAACTTATTATGTAAAATTACCC 

TGCTAAATCAGTTTCCACACCCTGAGTTAAAYCCAAGTCACACCAAGCTTTtaa 

cctaaactatcttcaagtgaacc (SEP ID NO: 278) 

For: 5'-3' = aacaaaacaaaacaaaaatactga a (SEP ID NP: 279) 

Rev 5'-3' = ggttcacttgaagatagtttaggtt a (SEO ID NP: 280) 

M94 = 39.122 (405 bp) C to A at position 227 

CacatggagaacagagaaatgcAGTGCAGGGCAAGGGCCCACCCAGAAGCAACACAGTC 
AATGGAGCCTCCTTCACCCAGGAAACTGCAAACTGAATGCATGATCCTAGGA 
TCCTCTCCCATGGATCTTTGCAACTTTCAGGTCAGGAGATCCAGTCAGGGACC 
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CATTCCACTAGGGCCTTCAGTTAGAAACACAGAGCTCATGGAGTCTTATCAG 

AGTAGCTGTTMAGGCATGCATAGGGACCCAGGAGCTTTATACACCCTGACCG 

TAAAGTCCCCAGCAAATATGACTGAAATTCAAGCAAGGTGGAACACTAACCT 

TTGCACATACACTTGGGAAGGGAGTGGAAATCAAGATGCCAAGCAGCATTGG 

TCTGTGAACCccactttcacaacatttcacaag TSEO ID NO: 281) 

For: 5'-3' = cacatggagaacaeagaaatgc (SEP ID NO: 282) 

Rev 5'-3' = cttgtgaaatgttgtgaaagtgg rSEO ID NO: 283) 

M95 = B9. 123 (480 bp) C to T at position 1 72 

GagtggaaatcaagatgccaagCAGCATTGGTCTGTGAACCCCACTTTCACAACATTTCA 

CAAGCTAAAAGCCCACTGGCTTGGATTTCCAGTCAGCTGCCAGCAATAGTGT 

TGCACCTTCTTGGGATCAAATGGAGTTCCTGAGGATAAGGAAAGACTACCAT 

ATTAGTGYTGGATGGCTTAGCCTTTCCAACCTGTAGGCTTAGGAGAGTCCAG 

ACTTACTAGGGATGTAAGGGATCCTCTTACACAAAACAGGTGCACTACCAAA 

ATGTGGCCAGAGTGCTTTAAACAGGACCTTGACCCATTTCTCATCTCTGGGAA 

GGACCTCACAACTGGGGCCTTCAAACACACCCACCCTCATTGTCTGGCTGAC 

AAAGTTTTTACTTATTGCTGAAAAATAGTGCCCTGAGGGAAAGGCAGGCTCC 

CATCACTGATGCTTTAATGACTCATCTGTTCTAGtctccaggttacagaaagccciSEQiD 

NO: 284) 

For: 5'-3 ' = gagtggaaatcaagatgccaa g (SEP ID NO: 285) 
Rev 5'-3' = gggctttctgtaacctggag a rSEP ID NP: 256) 

M96 = G3.05a (440 bp) G to C at position 70. Internal lower case denotes location of 
alternative reverse primer region to amplify site a only, as 212 bp STS. 
GttgccctctcacagagcacTTTAAAGTGAGCTGTGATGTGTAACTTGGAAAACAGGTCT 

CTCATAATASGATAAAACACTCAGGTATAATATTAAAAACCTATGGCAAAAT 

ATATGGTCCTTTACAAAGCAACAAAGTGGGTGGGTGAATCTCTTCATTCTTGG 

CTGGCCATCAGTTCCTGTTACTGTACaggagtgggaaaacagtagccCTGGGAAATGGGT 

TAAAACTGAGTAGGCATCTCCTGTGTCCAATAAGAACTCAATATTTTTGTCTG 

CTATATCAAGGGTTACTTGAGGCTCCTCTGTGGAGATGGTAAGTTGTCCAGTG 

GGAGATATAGAGAATGTTAGGCCTTATAGGTTCTCTACTTTTTTGGCCATTAT 

GAGTCTGAATGTCTCAAACTCCCTTTTTATCCTGGTgcaatccttccagtgaccttiSEQJD 

NP: 287) 

For: 5'-3' = gttgccctctcacagagcac TSEP ID NP: 288) 
Rev 5'-3' = aaggtcactggaaegattgc (SEP ID NP: 289) 

M97 =G3.05b (440 bp) T to Gat position 355 

gttgccctctcacagagcacTTTAAAGTGAGCTGTGATGTGTAACTTGGAAAACAGGTCT 

CTCATAATAGGATAAAACACTCAGGTATAATATTAAAAACCTATGGCAAAAT 

ATATGGTCCTTTACAAAGCAACAAAGTGGGTGGGTGAATCTCTTCATTCTTGG 

CTGGCCATCAGTTCCTGTTACTGTACAGGAGTGGGAAAACAGTAGCCCTGGG 

AAATGGGTTAAAACTGAGTAGGCATCTCCTGTGTCCAATAAGAACTCAATAT 

TTTTGTCTGCTATATCAAGGGTTACTTGAGGCTCCTCTGTGGAGATGGTAAGT 

TGTCCAGTGGGAGATATAGAGAATGTTAGGCCKTATAGGTTCTCTACTTTTTT 

GGCCATTATGAGTCTGAATGTCTCAAACTCCCTTTTTATCCTGGTgcaatccttccagt 

gacctt (SEP ID NO: 290) 
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For: 5'-3' = ettgccctctcacaaagcac (SEP ID NO: 291) 
Rev 5'-3' = aaggtcactggaaggattgc (SEP ID NO: 292) 

M98 = G3.04a (395 bp) G to C at position 158; has (GTTTT)6 motif 
GaatggggtgttacatggagaCTACAGGGCTGTTATATTCATAACTTTAGGCTATCATTAT 
TGAGGGCTGGATGTCCCTCTGAGCCTCAGGATTCAAAGGATACTGTTTTGTT 
TTGTTTTGTTTTGTTTTGTTTTTTCCCACGGGTAATTAACACTGSGTTTTAGG 

acagtctggactgggggtacattaacagttgtactagaaacttccatgtctca 

aacagaggggtgtactagagaagcaatatgtcatggaaggcagttcttctcc 

atatctgtgtaaaggcaagtatttgaagctaggagaactgttccttctggcct 

GTTGCCCTCTCACAGAGCACTTTAAAGTGAGCTGTGATGTGTAACTTggaaaacag 

gtctctcataatag g (SEP ID NO: 293) 

For: 5'-3' = gaatggggtgttacatggag a (SEP ID NP: 294) 

Rev 5'-3 ' = cctattatgaeaeacctgttttcc TSEO ID NO: 295) 

M99 = G3.04b (395 bp nominal) 1 bp deletion (3A's to 2A's) at position interval 96-98 , 
STS alos has polymorphic (GTTTT) motif 

GaatggggtgttacatggagaCTACAGGGCTGTTATATTCATAACTTTAGGCTATCATTAT 

TGAGGGCTGGATGTCCCTCTGAGCCTCAGGATTCAAAGGATACTGTTTTGTT 

TTGTTTTGTTTTGTTTTGTTTTTTCCCACGGGTAATTAACACTGGGTTTTAG 

GACAGTCTGGACTGGGGGTACATTAACAGTTGTACTAGAAACTTCCATGTCTC 

AAACAGAGGGGTCTACTAGAGAAGCAATATGTCATGGAAGGCAGTTCTTCTC 

CATATCTGTGTAAAGGCAAGTATTTGAAGCTAGGAGAACTGTTCCTTCTGGCC 

TGTTGCCCTCTCACAGAGCACTTTAAAGTGAGCTGTGATGTGTAACTTggaaaaca 

ggtctctcataatag g fSEO ID NP: 296) 

For: 5'-3' = gaatggggtgttacatggag a CSEP ID NP: 297) 

Rev 5'-3' = cctattatgagagacctgttttcc CSEP ID NP: 298) 

MlOO = G3.04C (395 bp nominal) in tree (penta microsatellite) (GTTTT)5; (GTTTT)6 
= most men); (GTTTT)7; (GTTTT)8 alleles detected 

GaatggggtgttacatggagaCTACAGGGCTGTTATATTCATAACTTTAGGCTATCATTAT 
TGAGGGCTGGATGTCCCTCTGAGCCTCAGGATTCAAAGGATACTGTTTTGTT 
TTGTTTTGTTTTGTTTTGTTTTTTCCCACGGGTAATTAACACTGGGTTTTAG 
GACAGTCTGGACTGGGGGTACATTAACAGTTGTACTAGAAACTTCCATGTCTC 

AAACAGAGGGGTCTACTAGAGAAGCAATATGTCATGGAAGGCAGTTCTTCTC 

CATATCTGTGTAAAGGCAAGTATTTGAAGCTAGGAGAACTGTTCCTTCTGGCC 

TGTTGCCCTCTCACAGAGCACTTTAAAGTGAGCTGTGATGTGTAACTTggaaaaca 

ggtctctcataatag g (SEC ID NP: 299) 

For: 5'-3' = gaatggggtgttacatggag a rSEP ID NP: 300) 

Rev 5-3' = cctattatgagagacctgttttcc (SEP ID NP: 301) 

MlOl = A8.05a original (460 bp) C to T at position 1 54 

TcacagcagcttcagcaaaCACAGATTTCTGGTGTTGGAGGACAGATTTAACTACAGAA 

AATTCTGTTGGGCAATCGGAAGCCTCAATCTATACAGACTTTTAGGAGGAGC 

CTGCCTGTTTGGTTCAAATTTAGCCAAAATATTTTTTTTTTAYCACTGATTCA 

GTAAATCTCCTAACTTTGCAGGAACTGGGATCCTAAAAATTATGGAACGAAT 

TGTAGAAACTCAAGCAACTTTCTCCAAAGCCTAGGGttcagcaagagtaagcaagaggCA 
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CTGAGCCGCTGGAGTCTGCACATTGATAAATTTACTTACAGTCGTAAATAAAT 

TGCATCATCTTCAgctagtaacacagagtctaatttttatAGCGGCATACTTGCCTCCACGACT 

TTCCTAGACACCAGAAAGAAAGGCGAGAGCCAGCCTTAGCCTAATCaagaaccat 

gatccaaaaag g fSEO ID NO: 302^ 

For: 5'-3' = tcacagcagcttcagcaaa fSEO ID NO: 303) 

new R 5-3' = ataaaaattagactctgtgttactagc (SEO ID NO: 304) (used with F primer, just 
amplifies (369 bp) the first 2 sites including homopolymer T region 
Rev 5-3' = cctttttggatcatggttct t (SEP ID NO: 305) 

M102= B9.101 (480 bp) G to C at position 301 

AaactgggacacttgtaatgaatAATTACTTTGTTTGTAAATCACAATAGAGATTCTCCATA 

TCAAAGCTGTGAACTGTATTCTATAGTATTTAGGCAAATAAGATAGCTACAA 

ATTTAAGTACTGTAATAATAGATGCCTGACAATATGTGCTATAGGTAAATCTT 

TGAAATTTATTAAATGAAGTATAGATTGAATACAAGTAATATGTAATAATAC 

ATTATAATTTAATAACATTTAGAATAATTACATTTTATACAAAAATAAAATTA 

AGAtaaaattcacatagtgcaatggtgASTAAGATGTGAAAAGACAATAAGAATAAACAGC 

ATTAAAATTATTGATAGAGTTTGTAAAACCCCTAGAGATTAAGGAAAACAAA 

CATAGGAATAAATTAGAAAACTAGAGACAATAATAATTTCTGTAAATTATAG 

GCTACCAAAACCAGAATaagaataaacaaggactcaaaaaac fSEO ID NO: 306) 

For: 5'-3' = aaactgggacacttgtaatgaat fSEO ID NO: 307) 

New R 5'-3'-taaaattcacatagtgcaatggtg (SEO ID NO: 308) 

Rev 5'-3' = gttttttgagtccttgtttattct t (SEO ID NO: 309) 

M103 = B9. 1 1 7new (463 bp) C to T at position 259 

CagtaagtgaactcacacataattccACAGGCATCTGAGCCCGTAGCAGCCTCAGCTGCCAT 

TTTGATGGCAACCTAGATACTGGGGTTCTACAGACACAACTGCAGCCACTGT 

ACTGCTCCAAGGACACAGAACAGGTATACACACACACCCATGGAGGGGTATT 

TGCCACATTGCTATGAGCTGCTGTTGAGACTGAGAATTGGCCAGACCATGCTC 

TTCACAGCTTCTTGCTCCTGCTCCTTGCCTAGGTTCTCCYCCACCTTCTCTGGT 

CTTGAACCCAATATGCCATTTTAGAGAGTTTGATGTTGGATAGTACCCCACCC 

TTGGCCTGAGTTCAGGTTGATGCAGTTGCAGTCGCTGCCCATCCAAGAAGAG 

ACAAAAACACTAGGCTATCCTCTTCATACTTAGAATAATATCCACTGCTCTGC 

AACAAGACgctgtgaaactgaaataaaactg g (SEO ID NO: 310) 

For : 5 ' -3 ' = cagtaagtgaactcacacataattcc (SEO ID NO: 311) 

Rev 5'-3' = ccagttttatttcagtttcacagc (SEO ID NO: 312) 

M104 = DYS257a (288 bp) Duplicated locus. Most men have both A and G alleles at 
position 162, however some have only A allele. The second site at position 202 is often 
just C, although sometimes both C and T alleles occur. 

GaacttgtcgggaggcaatGGTGACATTCATTGTGACCTTAGCCAGAGCTCACAATCAA 

CCATGGTGCACTGAGACTAGCTCATGCACATTCATCAGGCAGATTCAGGCAC 

CTGGCTGTCAGAGCTGTCAGCCTTCCTCAGTAGAGGAAAATGCTACAGTCRG 

CACTGGCCTGGTATCAGGAAAATAGATGCCTGCAAAAAYCCACTGTGGGACC 

CTAAAAGTCTTGACCTCAGGTCCCCTTTGTGCTGTCTCTGTTGTCAGGATccacta 

aaggaggaagtgtatc a (SEO ID NO: 313) 

For: 5'-3' = gaacttgtcgggaggcaa t (SEO ID NO: 314) 
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Rev 5'-3' = tgatacacttcctcctttagtg g rSEO ID NO: 315^ 
M105 = B9.6-7a (572 bp) C to T at position 478 

GggaggcaacctaagaaagGTGTACAACTGTCCTGACATTGGATTGCCTGCTTACTGTG 

AAGTATGTGAACAATTTGTGACTCAGAACTTTAGTGAGATTTTTATAGGCAGA 

AGTTCTCATCATGCCTCATCAGAATTTTCCGTTAACAAGTGTCAGAGAATCTG 

TAATGGCTTGAGAATCATGACTTTCCTCCTATTTATGGAAGAGGAGAAAAAA 

GAAATTTCGAAGACAATTCTCAGATTTAGATAAATTATCTCAGGATTTTCTAT 

ATATTTTACCTGGTCCCTATGGTGTGGTAAGGTAAAGTACACTGTACTTGGAC 

AGGTGAAGCAATTTCTACTCTACTAGGTCATCACCAAGCATAGCTTTGTTACT 

GGGAAAGCTAATTATAGTTCCCTATGACAGTATCAAAGAAAGAAAGAGGTGA 

AAAGAGTAGACAATAAGGAAGGTAGGTATGATTATAGGCATGAGAAATGYT 

ATGGGTAATAACGTGTTCTACACTGACTCAAGTCAGCAAGGAGTAGGTGGAA 

AAGCGAGAGATTCAATCCAGGatgacagaatgcgttcacctiSEQJDNOi316} 

For: 5'-3' = gggaggcaacctaagaaa g (SEQ ID NO: 317) 

Rev 5-3' = aggtgaacgcattctgtca t (SEP ID NO: 318^ 

M106 = B9.6-7b (572 bp) A to G at position 411 

GggaggcaacctaagaaagGTGTACAACTGTCCTGACATTGGATTGCCTGCTTACTGTG 

AAGTATGTGAACAATTTGTGACTCAGAACTTTAGTGAGATTTTTATAGGCAGA 

AGTTCTCATCATGCCTCATCAGAATTTTCCGTTAACAAGTGTCAGAGAATCTG 

TAATGGCTTGAGAATCATGACTTTCCTCCTATTTATGGAAGAGGAGAAAAAA 

GAAATTTCGAAGACAATTCTCAGATTTAGATAAATTATCTCAGGATTTTCTAT 

ATATTTTACCTGGTCGCTATGGTGTGGTAAGGTAAAGTACACTGTACTTGGAC 

AGGTGAAGCAATTTCTACTCTACTAGGTCATCACCAAGCATAGCTTTGTTACT 

GGGAAAGCTAATTATAGTTCCCTATGACAGTATCRAAGAAAGAAAGAGGTG 

AAAAGAGTAGACAATAAGGAAGGTAGGTATGATTATAGGCATGAGAAATGC 

TATGGGTAATAACGTGTTCTACACTGACTCAAGTCAGCAAGGAGTAGGTGGA 

AAAGCGAGAGATTCAATCCAGGatgacagaatgcgttcaec t fSEO ID NO: 319) 

For: 5'-3' = gggaggcaacctaagaaag (SEQ ID NO: 320) 

Rev 5'-3' = aggtgaacgcattctgtca t fSEO ID NO: 321) 

M107 = B9.1 12n (376 bp) A to G at position 298 

CaaaagcactcgggttcctTGTTTCAATCCCACCTCACATACACATAAGCATCATTAACA 

GTACAGCGTGGGGCTCTTTATCCCATCTTGTGCACCGCTTGCCTGAGAGAATT 

TGCTACTGGTCCTGGGGAGCCCTGTCATATTCCCTTAGCAGGCCTGCAAAGAT 

CTGTGTCCATTTCTTTTCCAAAAAGTCATTTTTCTCTCAACATCCCAATCTCAT 

TTCCAAAACTGTCAATAAATATCAAGTTTCTTAGATTTTACTCATTTCTTAAGC 

CAACGTATTAACCTTCTAATTTCRTGAATGCTAATAGAAAGCATGAGACACC 

For: 5'-3' = caaaagcactcgggttcc t (SEO ID NO: 323) 
Rev 5'-3' = ctttactcccacttatgcaacg (SEO ID NO: 324) 

M108 == B9.1 13n (321 bp)T to C at position 40. Probably recurrent 

AgatggagccagcagaaagGAGAGAAGTAGATGAACATCYGAAACTATACCTGAATG 
TCAGAGAAAAGTGGATTGACTTCAGAGGAACAGCTTGATGGTGTAACTTTGG 
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AGAAGAATCCGGCTGGAGACTTTAGTGATCTGGGTAGAAGATAAAATCATCC 

ACAATATTTACTGGGGTTTTTTTTGCATTTCCTGAATTTGAATCTTGGCCAGAG 

TAAAGGGAAATATTCATCCCTCCTCCTTTTTAGCACCCATTCCCACTTAAAGC 

CACCTCTATCACATAAAATCCTCCACATTTaccatcattcaattcatctgtgtiSEQJDNO: 

325^ 

For: 5'-3' = agatgeaeccagcagaaa e (SEP ID NO: 326) 
Rev 5'-3' = acacagatgaattgaatgatgg t (SEP ID NO: 327^ 

M109 = G3 . 1 5 (3 12 bp) C to T at position 264 

GggtatcaaatgtcttcaacctAAAGTACAAGGAATTATTTCTCAGTGTTTGGAATGACTT 

GACTTCCTTGAAAATATTGTTGCAGAGTTGGGGACTACTTTTAAAATATCCTC 

CATTGAATGTAATTCTACATGAAAGCTTGATTTTTCAAGTGCAAAATGCAAGT 

GAGAAATAAGGCATATCATTCATTAAACCCTAATTCCAGCACTTTTAAATGA 

GCTACTTTCTTGTATAATATTTTAGCTATTAAGGAACAAATTGTYGCTTAAGA 

AATGTATCTATCTTAAAAATgcaagtagcaggaaattccc rSEO ID NO: 328^ 

For: 5'-3' = gggtatcaaatgtcttcaacct (SEP ID NO: 329'> 

Rev 5'-3' = gggaatttcctgctacttg c (SEP ID NP: 330) 

M110 = B9.86n (389 bp) T to C at position 241 

CagggaaggaccgtaaaaggCTGTGGTGCTGATCAACGAAGGATTTCTCGGAGAAAATT 

CCTCCTTTGCGGAAATGTCCGTAGAAACGCACCTTTTTTTTTTCCTGCCAGGA 

CAAACCGCCGGCGATATCCGTTCATGTGAAAGTGTTTACTAACATTCTCTGAA 

GACTCACTGGGTTCTCAGCTCGAGAACGTTCCTGTCACAAGACGTTTAGGAG 

GCAGGATGCCGGTACAATGTATTYATGTTCTTGTAAACTGTTGCATTAACAGT 

GCACTTCAAGTGGGGACATTTGTCGTTGGATTTTTTACCAACTCGAGCTTGGA 

CTTTAGGACGGGGAAAAGAAGTGCTAAATGTTTTTGAATAAaacctttactgcacatgat 

aaacat rSEP ID NO: 331) 

For: 5'-3' = cagggaaggaccgtaaaag g (SEP ID NO: 332) 
Rev5'-3'= atgtttatcatgtgcagtaaaggtt (SEP ID NP: 333) 

Mill = G3.19 (393 bp) -2bp (TT) deletion at position 188-189 interval. Polymorphic 
STS = 391 bp. 

AatcttctgcaaagggttccTTTGGGTTTTGTTGTTGTTGTTGTTTCCAATGCTAGCCAGA 

GCAATAATTCTGAAAGGAAACCAAATTCCAAAATACAATGCAGATCTTCGTA 

ATATTGTATTGTAACACAGTGTATCTAACATAAACAGTATGCCAAAAACAAC 

AGAACAAGTTCTGTTTTTCACATTGTTTTCTCCCCAAAATTTACCTTTCACAC 

AAAACAAGTACCACAAAGAAGTGTCACAGCCTAAGAAACTGCCTTAGTATAA 

CATTAAGAGCTTACATCCAGATTTACATCTGATAAAATATGACTGCTGGTATT 

AACTTTAGGGCATATAAGGTATCTTCATCTCTTCTGAAAGAAGTGGgtccagtatttt 

gttttgtagctg (SEP ID NP: 334) 

For: 5'-3' = aatcttctgcaaagggttcc rSEP ID NP: 335) 
Rev 5-3' = cagctacaaaacaaaatactggac fSEP ID NP: 336) 

M112 = G3.17a(445bp) G to A at position 286 

ActttttccaacagttatttttgaACTTCACTGTTACACAGTTGAGGTGACATTCATTATAAA 
GAATACACAGAGGCTACTATATTAACCATTATATCTATATCTTTAGTTAACCT 
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GAACGAAGTTGAGTAGATAAAATAAGATTCACATTAGGTAAAAAAACAAAA 

ACAAAAACAAAAACAAAAACAAAAAACACAAACTCTACAGAAGTCTTGAAA 

AGCAAAAGAGAACTGCCTCTTATAAAATCATATCCTTAAAAAAGAGGTGAGA 

TAAAAACAAAGCAGTRTTTTTATCAGTACTGCATCCTTTTTTTCACAGTTATT 

TTCATTTACAGTTTGAAAGAGGTAGATAATTCTGCAACAGACAAGAATTGAA 

CTGTGATTATCAGGTGTAATAAAATAGTTCCATTAACTTAGAAATattggtctcatcat 

caaeaaatat a (SEP ID NO: 337^ 

For: 5'-3' = actttttccaacagttatttttg a rSEO ID NO: 338) 

Rev 5'-3' = tatatttcttgatgatgagaccaa t (SEP ID NO: 339) 

M113 = G3. 17b (445 bp) A to G at position 1 12 

ActttttccaacagttatttttgaACTTCACTGTTACACAGTTGAGGTGACATTCATTATAAA 

GAATACACAGAGGCTACTATATTAACCATTATATCTATATCTTTAGTTRACCT 

GAACGAAGTTGAGTAGATAAAATAAGATTCACATTAGGTAAAAAAACAAAA 

ACAAAAACAAAAACAAAAACAAAAAACACAAACTCTACAGAAGTCTTGAAA 

AGCAAAAGAGAACTGCCTCTTATAAAATCATATCCTTAAAAAAGAGGTGAGA 

TAAAAACAAAGCAGTGTTTTTATCAGTACTGCATCCTTTTTTTCACAGTTATT 

TTCATTTACAGTTTGAAAGAGGTAGATAATTeTGCAACAGACAAGAATTGAA 

CTGTGATTATCAGGTGTAATAAAATAGTTCCATTAACTTAGAAATattggtctcatcat 

caaeaaatat a (SEO ID NO: 340) 

For: 5'-3' = actttttccaacagttatttttg a (SEO ID NO: 341) 

Rev 5'-3' = tatatttcttgatgatgagaccaa t fSEO ID NO: 342) 

M114 = G3.23 (434 bp) T to C at position 387 

TtaccacacagttgagtagttctaaaAAAACAGAGATATGGTAGAAAAAGGAGAGGAAATT 

TTCATTACAAAATCAATAGTTACAACTAAAAGAGAAACATGTACACAAAATA 

TATCCATCAGTACAATGATCACACTTAATCTTAATCAATGCCTAGAGGAGATC 

CTGTGGAGAGGGCTTTTGAGTAGCATTTTACTTCATTCATTCCTTTGGGGTCA 

GCCTCCAGATGGACTCCTGGGGCTCTTTTAGAGGAAGTGTTCAGCATATTGGA 

AGAATCCAGGTCAGCACAGGAATGCGTCACAGGCACTGCTAAATCTACATCT 

GCTACTTTCACAGAGACCTGCCCTTTCAGAATTCCCAGTTTCTCACTGAGTTC 

ATTCCTTTCYATTTGAAGAGCCTTGTACAGCTTCTCtaaccgctccaattttatttgiSEQJD 

NO: 343) 

For: 5'-3' = ttaccacacagttgaatagttctaa a (SEO ID NO: 344) 
Rev 5'-3' = caaataaaattggagcggtt a (SEO ID NO: 345) 

Ml 15 = G3 .22 (4 1 3 bp) C to T at position 20 1 

agtttacagtcacatcaatttggaAAGTCATACAAATATTGTCAAAAAACTGATCTGAATCA 

AATATGCCATGCTTGTTTCTTAATCCATTGAAGTTTTACTTATCATTTAAATGA 

CTTGACAATATTAGTCAGTTTATATTTTCTTTTATGTAGATATTATGGGCTCCA 

GAGTTTAAATTAGTATTTGATTTCACATTAYGAAACCATTATAAAAAAGTCTC 

AAATTAAGATAATTTAAGGTGATGAACACACAAACGTACACTTTGAAAGGAG 

AAGGCAATGAAAACATGCATTCCAATAAAGGGGGAAAATGAGGCTGATGTG 

CAACATAGTTGGGGAAATTGGTAAGAAGCTTTCTGTTACCACACAGTTGAGT 

AGTTCTAAAAaaacagagatatggtagaaaaagga (SEO ID NO: 346) 

For: 5'-3' = agtttacagtcacatcaatttgga (SEO ID NO: 347) 
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Rev 5'-3' = tcctttttctaccatatctctgt tt (SEP ID NO: 348) 

M116 = G3.25a (429 bp) Three alleles. A to T (Ml 16.2) or A to C (M116.1) at 

position 176 

aagtatgacttatgaagtacgaagaaaATCAAGGCTATTAATCAAAAATACCAGCAAAACTTT 

TCCTATAGAAGCAAAGATAATGTTATAATTGTTAATTTCTTTTTTATATAAAA 

TAACTCACCAAAGGAATGCACATCTATCTGCTTTCTGAAAAAATAATTTCAA 

ACTGATAHCTGTCAATTTTAATTATCTTAATTAAAATAAGCCATATTATGTTT 

TTCTATCATCTAATAAGCTCTTTAGTGAAGAGCTAAAAATATATATAAAGAAC 

ATAAAATCATATCCAACTATTAAGGGAAGATGCTATTTTCATCTACTTGCAGT 

TTTTCTACCCAAATATAAATAATTTGTTTTAGCCATATTATCTCATTACTGAAG 

TATCATAGGATGACTGAGTAGACtgctcattgtaaaatctaactgaat (SEP ID NO: 349) 

For: 5'-3' = aagtatgacttatgaagtacgaagaaa (SEP ID NO: 350) 

Rev 5-3' = attcasttagattttacaatgagc a rSEO ID NO: 351) 

M117 = G3.25b (429 bp) -4bp deletion at position interval 142 to 145 
AagtatgacttatgaagtacgaagaaaATCAAGGCTATTAATCAAAAATACCAGCAAAACTT 
TTCCTATAGAAGCAAAGATAATGTTATAATTGTTAATTTCTTTTTTATATAAA 
ATAACTCACCAAAGGAATGCACATCTATCTGCTTTCTGAAAAAATAATTTCA 

aactgataactgtcaattttaattatcttaattaaaataagccatattatgtt 
tttctatcatctaataagctctttagtgaagagctaaaaatatatataaagaa 
cataaaatcatatccaactattaagggaagatgctattttcatctacttgcag 
tttttctacccaaatataaataatttgttttagccatattatctcattactgaa 

GTATCATAGGATGACTGAGTAGACtgctcattgtaaaatctaactgaa t (SEO ID NO: 352) 
For: 5'-3' = aagtatgacttatgaagtacgaagaa a fSEO ID NO: 353) 
Rev 5'-3' = attcagttagattttacaatgagca fSEO ID NO: 354) 

M118 = G3.29 (478 bp) A to T at position 109 

AttctaagtttcacttcctgatccACCACAGAAATCACTTTACAATGTTCTTCCCTTCCTCCA 

TCACTGCATTCTTCTCAACCAGCTGACACTTGTGTTTTCTTTATAWGAGTAAG 

TGGTATCTTTCTTTTGTTAGTAAAGTTTATCTCAGAAGCTCCTATGGTAAAAG 

CAGCAGTAACCAAAGCAGAAGTTTCACATTAAAAGAAAACAAAGTTGTTGTC 

CTTAATTTCAAGGGAATCAGCACATGGTAGCTGAATTCTCTCAATTAAGACTG 

ATGTGTAGCTCAGCTCAGGTGTGGACAGTAGAGCTGAGACCTCCTGCTCCTG 

AAGTATATGAAAAAATGTCCCCGAGTTTTCTGGAGAAATGATAAATTACACT 

AATCCATCAGATTATTTTATATACTGTCAGTCCCAAAGTAGCTCAAGAATCTG 

AAAGGAAATCAGTGTAAGAGCTAgaggtagcgtaatttagggaact afSEO ID NO: 355) 

For: 5'-3' = attctaagtttcacttcctgatcc (SEP ID NO: 356) 

Rev 5'-3' = tagttccctaaattacgctacct c (SEP ID NP: 357) 

M119 = G3.32 (330 bp) A to C at position 224 

GaatgcttatgaatttcccagaCACAGCTACTGTACTATCTCCAATCAGCACATTTTAAAG 
AAATCTTAACTTAAATAGGGAAATGCCAAGGTAAATGACTCACCCTAAGGAA 
GTCACGAAGTGCAAGTTAGAGATCTCAGTTTCAGAGTTTATGCTCCAAACCG 
CAGTGCTATGTGTTTATTTGGGGAGACAGATAATTCTGCTCTTTAAAATTGCT 
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attttMgcctgtatgctgaattggaataacccataacatttttctacatcta 

ATTTTAAAAAACGGTTTAAATTTTGTATTAATTaagaatacatcttgtatattgtgtgaaiSEQ 

ID NO: 358) 

For: 5'-3' = gaatecttatgaatttcccag a (SEP ID NO: 359) 
Rev 5'-3': ttcacacaatatacaaeatetattc tt rSEO ID NO: 360) 

M120 = B9.87b (495 bp) T to C at position 224 

GagcttggactttaggacggGGAAAAGAAGTGCTAAATGTTTTTGAATAAAACCTTTACT 

GCACATGATAAACATCCCTTAAAAATTACCTAGGAGCACCCTAAATTTTAAA 

ATGATCACAAAGACCTGGACAGATTACAGTAAACCTTCAACATCGCTAAACA 

CACGTACCATAAATCAAAAGAAACACACTGCTAATGATCCGTTTTTTGATGT 

GGAAATAYCATGCTGTTTTTAAGGGAAATTATACTTTATTGCGATGTTTTATT 

TCAAAACAAGATGTTACACTTTATTTCCTATAATTTTATTTACAATATTTTACA 

CCCGTTAAGCAAAAATCCCCCTACATTGCTATTCTGTTTTTTTTTAATCAGTT 

CACTACTGTAGTATCTTTTTGTTCTCCATATATTTTTGAAAAATACGCAAAAG 

GTAAGTTTTAAAAATCAAATGGTAGATTTTATTTGGAAGGGCACTgccagaagtgcc 

ttaaagttt rSEO ID NO: 361) 

For: 5'-3' = gagcttggactttaggacg g (SEO ID NO: 362) 
Rev 5'-3': aaactttaaggcacttctggc rSEQ ID NO: 363) 

M121 = B9.87C (495 bp) 5 bp deletion at position interval 1 83-1 87 

GagcttggactttaggacggGGAAAAGAAGTGCTAAATGTTTTTGAATAAAACCTTTACT 

GCACATGATAAACATCCCTTAAAAATTACCTAGGAGCACCCTAAATTTTAAA 

ATGATCACAAAGACCTGGACAGATTACAGTAAACCTTCAACATCGCTAAACA 

CACGTACCATAAATCAAAAGAAACACACTGCTAATGATCCGTTTTTTGATGT 

GGAAATATCATGCTGTTTTTAAGGGAAATTATACTTTATTGCGATGTTTTATT 

TCAAAACAAGATGTTACACTTTATTTCCTATAATTTTATTTACAATATTTTACA 

CCCGTTAAGCAAAAATCCCCCTACATTGCTATTCTGTTTTTTTTTAATCAGTT 

CACTAGTGTAGTATCTTTTTGTTCTCCATATATTTTTGAAAAATACGCAAAAG 

GTAAGTTTTAAAAATCAAATGGTAGATTTTATTTGGAAGGGCACTgccagaagtgcc 

ttaaagtt t fSEO ID NO: 364) 

For: 5'-3' = gagcttggactttaggacg g (SEO ID NO: 365) 
Rev 5'-3' = aaactttaaggcacttctggc (SEO ID NO: 366) 

M122= G3.27a (393 bp) T to C substitution at position 73 

TggtaaactctacttagttgcctttTGGAAATGAATAAATCAAGGTAGAAAAGCAATTGAGA 

TACTAATTCAYGCTCTCAGGGGAAAATCTGAATAAAGCTATCTTTTCTAACA 

CAGAGCAAGTGACTCTCAAAGTCACAGTATCTGAACTAGCATATCAGCATCG 

CCTGAATACCTAGAAATGCAAATTCCTGGGCAACACCAGAATCTAACAAAGC 

AAAAAACTATGGGGGGAACAGGGAAGTCGGTTTAATAATACTGAGTTTGTGC 

AACCTCAACTTTGCTTTATAGGAAAGCAAAATCTCAATATGATAAAGTTTTCT 

TCAACAAAACTCTGAGATAACTATGTTGAGGGAAAGAAGTTGATCACATgcaag 

aaaatctaattcgct g (SEO ID NO: 367) 

For: 5'-3' = tggtaaactctacttagttgccttt (SEO ID NO: 368) 

Rev 5'-3' = cagcgaattagattttcttgc (SEO ID NO: 369) 
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M123 = G3.27b (393 bp) G to A at position 161 

TggtaaactctacttagttgcctttTGGAAATGAATAAATCAAGGTAGAAAAGCAATTGAGA 

TACTAATTCATGCTCTCAGGGGAAAATCTGAATAAAGCTATCTTTTCTAACAC 

AGAGCAAGTGACTCTCAAAGTCACAGTATCTGAACTAGCATATCARCATCGC 

CTGAATACCTAGAAATGCAAATTCCTGGGCAACACCAGAATCTAACAAAGCA 

AAAAACTATGGGGGGAACAGGGAAGTCGGTTTAATAATACTGAGTTTGTGCA 

ACCTCAACTTTGCTTTATAGGAAAGCAAAATCTCAATATGATAAAGTTTTCTT 

CAACAAAACTCTGAGATAACTATGTTGAGGGAAAGAAGTTGATCACATgcaaga 

aaatctaattcgct g rSEO ID NO: 370) 

For: 5'-3' = tggtaaactctacttagttecctt t rSEO ID NO: 37n 

Rev 5'-3' = cagcgaattagattttcttgc rSEO ID NO: 372^ 

M124 = G3.27c (393 bp) C to T at position 246 

TggtaaactctacttagttgcctttTGGAAATGAATAAATCAAGGTAGAAAAGCAATTGAGA 

TACTAATTCATGCTCTCAGGGGAAAATCTGAATAAAGCTATCTTTTCTAACAC 

AGAGCAAGTGACTCTCAAAGTCACAGTATCTGAACTAGCATATCAGCATCGC 

CTGAATACCTAGAAATGCAAATTCCTGGGCAACACCAGAATCTAACAAAGCA 

AAAAACTATGGGGGGAACAGGGAAGTYGGTTTAATAATACTGAGTTTGTGC 

AACCTCAACTTTGCTTTATAGGAAAGCAAAATCTCAATATGATAAAGTTTTCT 

TCAACAAAACTCTGAGATAACTATGTTGAGGGAAAGAAGTTGATCACATgcaag 

aaaatctaattcect g (SEP ID NO: 373) 

For: 5 ' -3 ' = tggtaaactctacttagttecctt t (SEP ID NO: 374) 

Rev 5'-3' = cagcgaattagattttcttg c (SEP ID NP: 375) 

M125 = B9. 1 08a (367 bp) T to C at position 301 

GccaccctcttatgcctctGGCCTTTACAAAGACAGCTGGTAAGAGGCTGCCCAGCTCAT 

CTGAAGTACAGGATAAGATTGTCTGACTTGGAGATACCATTTTCCACTTAGCA 

GCCATGTAATCTTTCATATTCATTTTTTCTAAGTGGCACTTTTCTCAGATGTAA 

AATGGGGATAATGAGTTTATTCATCTTTGAGTTGCTCCCAAGCAGAAGTCAAC 

TTGAGACTATAAACTTGTGCTCACTGCAGTGCTTGAAACCGAGTTTGTACTTA 

ATAAATAGCTGCATACATCTTTTTCTAYACATGTCAGATGCTTAATTGTGTTT 

CCCGAAGATGTTGCCAAGCCgggtcctcacataactcctg a TSEP ID NO: 376) 

For: 5'-3' = gccaccctcttatgcctc t rSEO ID NO: 377) 

Rev 5'-3' = tcaggagttatgtgaggaccc CSEO ID NO: 378) 

M126 = B9.108b (367 bp nominal) 4 bp deletion (AATA) at interval 277-280. 

GccaccctcttatgcctctGGCCTTTACAAAGACAGCTGGTAAGAGGCTGCCCAGCTCAT 

CTGAAGTACAGGATAAGATTGTCTGACTTGGAGATACCATTTTCCACTTAGCA 

GCCATGTAATCTTTCATATTCATTTTTTCTAAGTGGCACTTTTCTCAGATGTAA 

AATGGGGATAATGAGTTTATTCATCTTTGAGTTGCTCCCAAGCAGAAGTCAAC 

TTGAGACTATAAACTTGTGCTCACTGCAGTGCTTGAAACCGAGTTTGTACTTA 

ATAAATAGCTGCATACATCTTTTTCTATACATGTCAGATGCTTAATTGTGTTT 

CCCGAAGATGTTGCCAAGCCgggtcctcacataactcctg a rSEO ID NO: 379) 

For: 5'-3' = gccaccctcttatgcctct rSEO ID NO: 380) 

Rev 5'-3 ' = tcaggagttatgtgaggaccc rSEO ID NO: 381) 
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M127 = G3.30 (412 bp) C to A at position 372 bp 

TgaaaggaaatcagtgtaagagcTAGAGGTAGCGTAATTTAGGGAACTAATCAGGAAAGA 

GGTATTAACATTTCTGAATCCTTAGTTTCACTTATCCTTTCAATTCACAAGATT 

GCTTTATTTCACATTTTGATAAAGACCAAAATGGTCCAAAAATAAGGGGAGG 

AAGAACCTATACTACAAGAACCGAATTCCCAGACACTCAGGATAAACTTTAG 

GTATATCCTTCAATCAGCTTTGTTCCAAATACAGGTAACGAGCCAGGCAATGT 

TACGGAAAATAAGGGTAAGATAAAGCAAATATCCTGTGCTTTGGTTAACAAA 

CAAAACTGTATCACAAGTCAAACTCGTACAAAAGGCAGGAGAAGAGGTMTG 

GA AGATCTGTTAGGtgctgaactacagtcacctttac a (SEP ID NO: 382) 

For: 5'-3' = tgaaaggaaatcagtgtaagag c (SEP ID NO: 383) 

Rev 5'-3' = tgtaaaggtgactgtagttcagc a (SEO ID NO: 384) 

M128 = G3. 17c (445 bp vs 443 bp) -2 bp deletion (CA) at position interval 316-317 

ActttttccaacagttatttttgaACTTCACTGTTACACAGTTGAGGTGACATTCATTATAAA 

GAATACACAGAGGCTACTATATTAACCATTATATCTATATCTTTAGTTAACCT 

GAACGAAGTTGAGTAGATAAAATAAGATTCACATTAGGTAAAAAAAGAAAA 

ACAAAAACAAAAACAAAAACAAAAAACACAAACTCTACAGAAGTCTTGAAA 

AGCAAAAGAGAACTGCCTCTTATAAAATCATATCCTTAAAAAAGAGGTGAGA 

TAAAAACAAAGCAGTGTTTTTATCAGTACTGCATCCTTTTTTTCACAGTTATT 

TTCATTTACAGTTTGAAAGAGGTAGATAATTCTGCAACAGACAAGAATTGAA 

CTGTGATTATCAGGTGTAATAAAATAGTTCCATTAACTTAGAAATattggtctcatcat 

caagaaatat a rSEO ID NO: 385) 

For: 5'-3' = actttttccaacagttatttttga (SEO ID NO: 386) 

Rev 5'-3' = tatatttcttgatgatgagaccaa t (SEO ID NO: 387) 

M129 = A8.04 (255 bp) G to A at position 221. 

There is a polymorphic (CA)n motif immediately adjacent to the 3' end of STS 

AatggcttactacaaagaacatttcTGTAGTATATTTTTATGTATGTATGTATTATGTATTTAT 

TTATTTATTTATTTTTGAGACAGAGTCACAATGCTGCCCAGGCCCTAGTGCAG 

TGGTGTGATCTTAGCTTACTGCAACATCTGCTTCTGTGTTCAAGAGATTCTCCT 

GCCTTAGCCTGTGGAGTAGCTGGAATTACAGGTGCACACCACCAAGCCCRGC 

TAATTTTTAtcttctttggtagagaccgtgt a (SEO ID NO: 388) 

For: 5 ' -3 ' = aatggcttactacaaagaacatttc (SEO ID NO: 389) 

Rev 5-3' = tacacggtctctaccaaagaag a (SEO ID NO: 390) 

M131 = AS. 14n (306 bp) 9 bp deletion at interval 93 to 101 

CacacccagaatacaataattttAAAAACATAATAAAGGTCAATTTAGAGCAGAGAAATTA 

TTCTTTTAAATTACAAATGTTTGCTGTTCAGGCAAATTACACAGAAAGTTA 

AGAATAACCCTTTAAATGATAGGAAAAGGCATTAGTAAGATAAAATGTGATT 

ACTATTGAGATAAATATTTGCTATAAAAATAATTCAATTTGGTTAAACACAAA 

TTGACTTCTTAAATAATCTTAAACATTAAGTAGAAGTAATTTTAGCTTATCAG 

TAAATTTGAgaaaatetacacttgtagaataaaaag (SEO ID NO: 391) 

For: 5'-3' = cacacccagaatacaataattt t (SEO ID NO: 392) 

Rev 5-3' = ctttttattctacaagtetacatttt c (SEO ID NO: 393) 
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M132 = B9.67b (568 bp) G to T at position 482 

AacagaattatcaggaaaaggtttCATAAAATAAAAATCTTTTAAACTTATGAAAGATGCT 

CAATATAAAAAACTGTAAACCAGGGAAATGCAAATAAAAATTACAATGAAA 

TACTACACACCTCCCAGAATGGCTAAAATGAAAACAAAACTGTCAATTCTAA 

GTGTTAGTGAGGACATGTGGTAACCAGAACTGGCATCCAATACTAGCTGATA 

AACTCGTCAATCATTTGTAAAAACAGTCTGACAATAATCCACTAGTGAAAAT 

ATACATAGTCTCAGTCACAGCAATTCTATCCTGTCTATCTAGGTAACAGAAAT 

GTCTACATACGTTACCTAGAAACATATACTTTAATATCCACAGAATTACTTGA 

AATAGCCAAAAATTGGTAACTACCAAAAGTTGAATGGTAAAACAGATAGAA 

AAAAAGCTATGCCTAACAAAACTACACTTAATAGAACACAAGCGTGAGCATT 

AATAKAACCATATAAATGCATTTTTTGAACCACTAAAAGAAGAAGCCAATAC 

AAAAGAGGTGATTAAttgaaagtacacgaacaagtaaa a fSEO ID NO: 394) 

For: 5'-3' = aacaeaattatcaggaaaaggttt (SEP ID NO: 395) 

Rev 5'-3' = ttttacttsttcgtgtactttca a (SEO ID NO: 396) 

M133 = A8.08F-newR (21 1 bp nominal vs 210) Ibp (T) deletion at position 1 16. Site a. 
STS contains homopolymer A which nonnally has 10 A's, but sometimes 1 1 A's (sited). 
TgaaatggaaatcaataaactcagtTTCCTCAAAGTTCAAAATACATGAGACTGCCTACCCT 

ccttggaaggcaaggtggggctttctgaagcaaataccagctttaaaaaaaa 
atgtatatatatatgaagatatatacaaaaaaaaaatttccccacaaccaga 

CAATCAGAATCATCAAACCCAgaagggttaaagaaaaagaaaag g (SEO ID NO: 397) 
For: 5'-3 ' = tgaaatggaaatcaataaactcag t rSEO ID NO: 398) 
Rev5'-3'= ccttttctttttctttaacccttc rSEO ID NO: 399) 

M134 = A8.08newF-R (232 bp nominal vs 23 1) Ibp deletion (G) at position 54 (site b). 

AgaatcatcaaacccagaaggGTTAAAGAAAAAGAAAAGGCCCAGGAAAGTATGATTG 

GTGGGGATCAAAAGTATCTCTCCACAGTGGTAAATGAGAATTCTCAAAAAGA 

GTAAAATTATAATTCTCATGCACATATAAAATAAATATGTATTACAGATTTTA 

CTTAAACCATATAGCTCAAAATTAGCTAACAAGGAAGACATTATAACctgttcaaa 

gagaaeccaaag a (SEO ID NO: 400) 

For: 5'-3' = agaatcatcaaacccagaag g fSEO ID NO: 401) 

Rev 5'-3' =tctttggcttctctttgaaca g rSEO ID NO: 402) 

M135 = A8.08F-newR (21 1 bp nominal vs 212) 1 bp insertion (+ C) at position 150 = 

site c, within homopolymer A track. 

tgaaatggaaatcaataaactcagtTTCCTCAAAGTTCAAAATACATGAGACTGCCTACCCTC 

CTTGGAAGGCAAGGTGGGGCTTTCTGAAGCAAATACCAGCTTTAAAAAAAAA 

TGTATATATATATGAAGATATATACAAAAAAAAACATTTCCCCACAACCAGA 

CAATCAGAATCATCAA ACCCAgaagggttaaagaaaaagaaaag g (SEO ID NO: 403) 

Site a (A)io-TTT most males 

Sitec (A)9CATTT = M135 

Sited(A)iiTTT 

For: 5'-3' = tgaaatggaaatcaataaactcagt (SEO ID NO: 404) 
Rev 5'-3' = ccttttctttttctttaacccttc (SEO ID NO: 405) 
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M136 = B9.61 (339 bp) C to T at position 196 

AtgtgaagacaacactgtgtggGAGAACCTAGGAAAGTAATTTTACATGCTAAAATGAGT 
TTCCCTAGTTAATGTTAACATGAACTACCAACCGTATTACCTTCTCCTCAGGA 
GATAAGTTTTGTTTGCTATTGCTGACAGGAAAGCCACTGCCAAATTCTTTGGA 
ATGAATATCAGCTCCATATTCAACTGTCAYGTCTTCCTCAATGCTGCTCACCA 
GCCTCCAGAATTCCTTCTCTACAAGTTCTGTAGGCACCATCTGTGAAAACACA 
TGTAAAAGGTTATCATAGCCCACTATACTTTGGACTCATGTCTccatgagaactaagac 
taccaca a (SEP ID NO: 406) 

For: 5 '-3 ' = atgtgaagacaacactgtgtg g (SEP ID NO: 407) 
Rev 5'-3' = ttgtggtagtcttaettctcatg g TSEO ID NO: 408) 

M137 = G3.27d (393 bp) T to C at position 289 

TggtaaactctacttagttgcctttTGGAAATGAATAAATCAAGGTAGAAAAGCAATTGAGA 

TACTAATTCATGCTCTCAGGGGAAAATCTGAATAAAGCTATCTTTTCTAACAC 

AGAGCAAGTGACTCTCAAAGTCACAGTATCTGAACTAGCATATCAGCATCGC 

CTGAATACCTAGAAATGCAAATTCCTGGGCAACACCAGAATCTAACAAAGCA 

AAAAACTATGGGGGGAACAGGGAAGTCGGTTTAATAATACTGAGTTTGTGCA 

ACCTCAACTTTGCTTTAYAGGAAAGCAAAATCTCAATATGATAAAGTTTTCTT 

CAACAAAACTCTGAGATAACTATGTTGAGGGAAAGAAGTTGATCACATgcaaga 

aaatctaattcgct g (SEO ID NO: 409) 

For: 5'-3' = tggtaaactctacttagtteccttt (SEO ID NO: 410) 

Rev 5'-3' = caecgaattagattttcttec (SEO ID NO: 411) 

M138 = A8. 1 7(442 bp) C to T at position 29 1 

AacttccaaaactgtgaaaagattGTTTTTAAAAGGCTATAACAGTGACTTTCAGGTGAAGA 

CTTGGACAAATAGATAATTTCTGTACCCATTAAAATCAGGGGCTGTTACTATG 

TTTGAAGACATTGTCGCCACAGCTTGAAGTCTGTAAGGAAAACCTGTAAAAT 

TAGTGGGTGCCCACTCTAGTTTTAATCATTTGAGTTTCCACTCCTCATTGTGGT 

TGAACTATTTTATAACTCTGCAAAATCTAGAAAGTTGAAAAGAAACCAAAGA 

TACTTTCCCTTTTCTTCYCACTTCTCCTACCCTTGGCCCACCTCCTTCTCCACC 

TACTACTCCACATGGAACCTGGAGATTTGAGTCGGGGAGTGATGTAATACCT 

GCGGCGCGTTGGCCCTTTACACACCTGTCAGCCATTTCAAGGCctgaaggggctgcttt 

aatc fSEOIDNO:412) 

For : 5 ' -3 ' = aacttccaaaactgtgaaaagatt rSEO ID NO: 413) 
Rev: 5-3' = gattaaagcagccccttca g (SEO ID NO: 414) 

M139 = A8.28a (459 bp nominal vs 460) 1 bp deletion at position 401 . 5 G's to 4 
G's . 

TtactgataatgccatattgttttgGCTTAATATCAGGCTAAGTAACCACAGTATTCTGATTTA 

AAAAAAAACATACTAGAGAGCAAGTTTATTGACAAATCTTTAGGAACTTCAG 

GTACAGCATATGATTTCTGAACTATGTGTGTAAATAAGGTTTTGTTTATTCAA 

ATTTAACACAGGGTAGTCTGTGTATGCCTTCCGATTTGATAGCTCTAATAAAA 

CACTTTAATAGTACCATATCAAATAAATTTTATCATCATCGATTTTCTTCTTAA 

TATGAAATAACACATATTTGTGATTTTTCTAAGAGTCAAAATCTCAAAAATCA 

TTTTAGGTATAAAATATACCCCGAAAGTTTTATTTTATTCCATTTTATAATTAA 
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TCTGACTTGGAAAGGGGGAAAAAAGCTCAAAGGGTATGTGAACATTTCATT 
AAGATaggaccattggtgtctgagaa (SEP ID NO: 415') 
For: 5'-3' = ttactgataatgccatattetttt g (SEP ID NO: 416'> 
Rev 5'-3* = ttctcagacaccaatggtcc t fSEO ID NO: 417) 

M140 = A8.28b (459 bp nominal vs 460) 1 bp insertion within 9 A's 
homopolymer (most men) to 1 1 A's at position 73. Recurrent because 1 1 A's found in 
different haplogroups. 

TtactgataatgccatattgttttgGCTTAATATCAGGCTAAGTAACCACAGTATTCTGATTTA 

AAAAAAAAACATACTAGAGAGCAAGTTTATTGACAAATCTTTAGGAACTTCA 

GGTACAGCATATGATTTCTGAACTATGTGTGTAAATAAGGTTTTGTTTATTCA 

AATTTAACACAGGGTAGTCTGTGTATGCCTTCCGATTTGATAGCTCTAATAAA 

ACACTTTAATAGTACCATATCAAATAAATTTTATCATCATCGATTTTCTTCTTA 

ATATGAAATAACACATATTTGTGATTTTTCTAAGAGTCAAAATCTCAAAAATC 

ATTTTAGGTATAAAATATACCCCGAAAGTTTTATTTTATTCCATTTTATAATTA 

ATCTGACTTGGAAAGGGGAAAAAAGCTCAAAGGGTATGTGAACATTTCATT 

AAGATaggaccattggtgtctgaga a (SEP ID NO: 418) 

For: 5'-3' = ttactgataatgccatattgtttt g (SEP ID NP: 419) 

Rev 5'-3' = ttctcagacaccaatggtcc t (SEP ID NO: 420) 

M141 = A8.30a (424 bp nominal) T to A at position 5 1 . Locus also has two 
homopolymer T tracks which are both polymorphic. See next below. 

CatcttaaaatacatttcatagctttTCAAACTCAAATATGAAAACAATTWGTTTTTTAGATT 

TTTTTTTTCTTTTTACTTCAAGTTCTTTATATTCTAGACTAACACTTTAGGGCA 

GATATTGGAGGGTGTGTCTCTCTTGGTGCAACTATTGCCTTTGCTTCAAATGG 

TGGCATATGGAGGAGGACACAACCTGTAGGAAGTGTTCAAGGAGTCTGGTAG 

TGACACCTGCTCAATATTGCTAGTGATAAAACTGTAGCCACTGTATAGCAATA 

TCTGCCTGTAGAATGTCATTTCCTTTGAGGGGTACATTTTTTTTAGAGTTTCC 

TATAACCTCTAGAGCTGAACTTCATAAAAATAGGTAAAGGTTGGCCTTAAAA 

AGCCTACATTACACACTTTCaggatgctagacctaatagtaagc (SEP ID NO: 421) 

For: 5'-3' = catcttaaaatacatttcatagcttt (SEP ID NP: 422) 

Rev 5'-3' = gcttactattaggtctagcatcc t (SEP ID NP: 423) 

1VH42 = A8.30b,c (424 bp nominal vs 423) T to A, also has HomopolymerslO T's to 9 

T's at position interval 6 1 to 72 & 8 T's to 9 T's at position interval 3 1 1 -3 1 9 in tree 

CatcttaaaatacatttcatagctttTCAAACTCAAATATGAAAACAATTTGTTTTTTAGATTT 

TTTTTTTCTTTTTACTTCAAGTTCTTTATATTCTAGACTAACACTTTAGGGCAG 

ATATTGGAGGGTGTGTCTCTCTTGGTGCAACTATTGCCTTTGCTTCAAATGGT 

GGCATATGGAGGAGGACACAACCTGTAGGAAGTGTTCAAGGAGTCTGGTAGT 

GACACCTGCTCAATATTGCTAGTGATAAAACTGTAGCCACTGTATAGCAATAT 

CTGCCTGTAGAATGTCATTTCCTTTGAGGGGTACATTTTTTTTAGAGTTTCCT 

ATAACCTCTAGAGCTGAACTTCATAAAAATAGGTAAAGGTTGGCCTTAAAAA 

GCCTACATTACACACTTTCaggatectagacctaatagtaagc (SEP ID NP: 424) 

For: 5'-3' = catcttaaaatacatttcatagcttt (SEP ID NP: 425) 

Rev 5'-3' = gcttactattaggtctagcatcc t (SEP ID NP: 426) 
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M143 = B9.50b (385 bp) G to T at position 246 

AtgctataataactaggtgttgaagATAAAATCAGTTTAATTTAAATAAGAGGATAAAAGAA 

GTATGAGCAGAAAAAGGTTTTCAATATTAACTAGGAAAGTCTGAAAAATAAT 

CAGAAATTCTAAAGATAAAAACATAACATTAAAAATTATAAACTAAGTTGTT 

TAATAGATTAGGTATTTTAAAAACTGGTGCATTTTTAAGTTGCTTTAAGTAAG 

TTACTTAAAAGACAACAGCAGCAAAAKAATTAAAAAAAAATGAAAGGTGAA 

GAAACACATACAAGAGAACCTTAGAACAGTAAGGTTCTAGCTAACAGGAGA 

AATAAATTACAGACTGTAAAAGTTGATGACCAAGAATTTTttcagaagtggtaaaagctg 

aatt rSEO ID NO: 427) 

For: 5'-3' = atgctataataactaggtetteaa s rSEO ID NO: 428) 
Rev 5'-3' = aattcagcttttaccacttctea a fSEO ID NO: 429) 

M144 = B9.99 (452 bp) T to C at position 342 

AgcacaagggtcacattgagAGGTTTTAACTATAATTAAATTTTCATCTAATAAATATGA 

TAATTATAAAGAAAACCAGCTGGTTTTTGGAAGACATCAAAGTGTTCTGTATC 

AAGCAATAATCTCCATTAACCTATTCTGAATGGCAGGAGCAGTATGGACTGC 

ATATTCTGAACTTTGGGAGGTAAATCTGTGTTGGAGCTGCTCACTGTCCATGG 

AGGAGTGGAGCACAAAGTATCTGGGGGTGAAGGTCATGGCACCATTTTTCAG 

CAGGGGGAGGAATAATTTTTGGTTTGAAATATTCAAAAAAAAATTTGAAAAA 

ATTAAACTGGGTATGTGTGYATTTGACCATAGTAAAAAAATTTTAACAGACC 

TTTTTTTGATTATCATTACATAATACAAATAAAATTTACTGATAATTCAAAAA 

TTTGaacaacaaaaagccttgtcc t (SEP ID NO: 430) 

For: 5'-3' = agcacaagggtcacattga g fSEO ID NO: 431) 

Rev 5'-3' = aggacaaggctttttgttgt t rSEO ID NO: 432') 

M145 = A8.05b (208 bp) G to A at position 1 66 

TtcagcaagagtaagcaagaggCACTGAGCCGCTGGAGTCTGCACATTGATAAATTTACT 
TACAGTCGTAAATAAATTGCATCATCTTCAGCTAGTAACACAGAGTCTAATTT 
TTATAGCGGCATACTTGGCTCCACGACTTTCCTAGACACCAGAAAGAAAGGC 

RAGAGCCAGCCTTAGCCTAATCaagaaccatgatccaaaaag g fSEO ID NO: 433) 
For: 5'-3' = ttcagcaagastaagcaagag g (SEP ID NO: 434) 
Rev 5'-3 ' = cctttttggatcatggttct t CSEP ID NP: 435) 

M146 = G3.04d (395 bp) A to C at position 141 ; has(GTTTT)6 motif 

GaatggggtgttacatggagaCTACAGGGCTGTTATATTCATAACTTTAGGCTATCATTAT 

TGAGGGCTGGATGTCCCTCTGAGCCTCAGGATTCAAAGGATACTGTTTTGTT 

TTGTTTTGTTTTGTTTTGTTTTTTCCCMCGGGTAATTAACACTGGGTTTTAG 

GACAGTCTGGACTGGGGGTACATTAACAGTTGTACTAGAAACTTCCATGTCTC 

AAACAGAGGGGTCTACTAGAGAAGCAATATGTCATGGAAGGCAGTTCTTCTC 

CATATCTGTGTAAAGGCAAGTATTTGAAGCTAGGAGAACTGTTCCTTCTGGCC 

TGTTGCCCTCTCACAGAGCACTTTAAAGTGAGCTGTGATGTGTAACTTggaaaaca 

ggtctctcataatag g TSEO ID NO: 436) 

For: 5'-3' = gaatggggtgttacatggag a (SEO ID NO: 437'> 

Rev 5-3' = cctattatgagagacctgttttc c CSEO ID NO: 438'> 
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M147 = G3.35 (439 bp nominal) 1 bp insertion (extra T). Associated with GTTT 
repeat. 3 T's to 4 T's at position 116. Locus also has T homopolymer which cause stutter 
bands during PGR. 

GtattctggggcaattttaggGCAAAATACCTGAATAAGCTGGTGAAAGAAAAAAAAAGA 

TACTATCAGATTAATATAAACTCATATAAGTGCAATTATGTTTTTTTGTTTGT 

TTTGTTTTTTTCTTTCAGAGACAGGGTCTCCCTCTGTCACCTTGGCTGAAGTA 

CAGTGACATGATCATGGATCACTGTAGCCTCGACCTCCTGGCCTTAAACAATC 

CTTCTACCTTGGCCTCCAGAGTGGCTGGAACTACAACTGCACACCACCCCGTA 

TGGCCACTTTTTTTTTTTTCCCACTTTTGTAGCAATATGGTACCCAGGCTGGT 

CTTGAACTCCTCTTGTCAAGCAATCTTCCTATCTTGGCCTCCCAAAATGCTTG 

GATTACAGGTGTGAGCCACCACGCCTGGCCACAGTTAtgcttaaaataacctcttgtatcaa 

(SEP ID NO: 439) 

For: 5'-3' = gtattctggggcaattttag g (SEP ID NO: 440) 
Rev 5-3' = ttgatacaagaggttattttaagc a (SEP ID NO: 441) 

M147new = G3.35 (276 bp nominal) 1 bp insertion (extra T). Associated with GTTT 
repeat. 3 T's to 4 T's at position 97. 

GggcaaaatacctgaataagcTGGTGAAAGAAAAAAAAAGATACTATCAGATTAATATA 

AACTCATATAAGTGCAATTATGTTTTTTTGTTTGTTTTGTTTTTTTCTTTCAG 

AGACAGGGTCTCCCTCTGTCACCTTGGCTGAAGTACAGTGACATGATCATGG 

ATCACTGTAGCCTCGACCTCCTGGCCTTAAACAATCCTTCTACCTTGGCCTCC 

AGAGTGGCTGGAACTACAACTGCACACCACCCCGTATggccactTttttttttttccca 

(SEP ID NO: 442) 

M148 = B9.67c (568 bp) A to G at position 314 

AacagaattatcaggaaaaggtttCATAAAATAAAAATCTTTTAAACTTATGAAAGATGCT 

CAATATAAAAAACTGTAAACCAGGGAAATGCAAATAAAAATTACAATGAAA 

TACTACACACCTCCCAGAATGGCTAAAATGAAAACAAAACTGTCAATTCTAA 

GTGTTAGTGAGGACATGTGGTAACCAGAACTGGCATCCAATACTAGCTGATA 

AACTCGTCAATCATTTGTAAAAACAGTCTGACAATAATCCACTAGTGAAAAT 

ATACATAGTCTCAGTCACAGCAATTCTATCCTGTCTATCTAGGTARCAGAAAT 

gtctacatacgttacctagaaacatatactttaatatccacagaattacttga 
aatagccaaaaattggtaactaccaaaagttgaatggtaaaacagatagaa 
aaaaagctatgcctaacaaaactacacttaatagaacacaagcgtgagcatt 
aatagaaccatataaatgcattttttgaaccactaaaagaagaagccaatac 

AAAAGAGGTGATTAAttgaaagtacacgaacaagtaaa a (SEP ID NP: 443) 
For: 5'-3' = aacaeaattatcageaaaaggtt t (SEP ID NP: 444) 
Rev 5'-3' = ttttacttettcgtetactttca a (SEP ID NP: 445) 

M149 = B9.67d (568 bp) GtoA at position 469 

AacagaattatcaggaaaaggtttCATAAAATAAAAATCTTTTAAACTTATGAAAGATGCT 
CAATATAAAAAACTGTAAACCAGGGAAATGCAAATAAAAATTACAATGAAA 
TACTACACACCTCCCAGAATGGCTAAAATGAAAACAAAACTGTCAATTCTAA 
GTGTTAGTGAGGACATGTGGTAACCAGAACTGGCATCCAATACTAGCTGATA 
AACTCGTCAATCATTTGTAAAAACAGTCTGACAATAATCCACTAGTGAAAAT 
ATACATAGTCTCAGTCACAGCAATTCTATCCTGTCTATCTAGGTAACAGAAAT 
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GTCTACATACGTTACCTAGAAACATATACTTTAATATCCACAGAATTACTTGA 

AATAGCCAAAAATTGGTAACTACCAAAAGTTGAATGGTAAAACAGATAGAA 

AAAAAGCTATGCCTAACAAAACTACACTTAATAGAACACAAGCRTGAGCAT 

TAATAGAACCATATAAATGCATTTTTTGAACCACTAAAAGAAGAAGCCAATA 

CAAAAGAGGTGATTAAttgaaagtacacgaacaagtaaa a rSEO ID NO: 446) 

For: 5'-3' = aacagaattatcaggaaaaggttt (SEP ID NO: 447) 

Rev 5'-3' = ttttacttgttcgtgtactttca a (SEO ID NO: 448) 

M150 = B9. 1 8 (289 bp) C to T at position 146 

GcagtggagatgaagtgagacTGGGCTTTGGAGAGGTGAGGAGATGGGGCACTGACACA 

CACTGCCCATGGAACCAGTCCTGACACAGGTCACACTGCAGAACTCCCACCC 

CAGCTGGCACCTGCCCACACACACAGATAGAAGTYGGAGAAGAGGCCATGA 

GGGATGGTGCCAGTGGACTGGGCTTGGCTGAGTTGGTGCGACGCAGCTGCAG 

GATACCCTCCTTCTCCTTCTGTTCCCCTTCCTTGAAGGCCACAATCTGCCATAT 

Ccagaagagggggaaagtagg (SEP ID NO: 449) 

For: 5'-3' = gcagtggagatgaagtgagac (SEO ID NO: 450) 

Rev 5'-3' = cctactttccccctcttct g (SEO ID NO: 451) 

M151 = B9.58b (422bp) G to A at position 209. 

ActtaatttatagtttcaatccctcaGTAATTTTAACTTACTTCTATTTTAAGAACTATAACCA 

AACTATCTGTAAGACTTTTAAGCACTATCATACTCAGCTACACATCTCTTAAC 

AAAAGAGGTAAATTTTGTCCTTTTTTGAACGTCATAGAGTATACTCACACAAA 

CCAAGAAGAAAeAATCTACTACATACCTACGCTATATGRTATATAACTATTG 

CTCCTAGGCTACAAATTAGTGCGACACTATTGTACTGAATATTATAGGCCATG 

TAACACAATGGTTTAAGTATCTGTGCCTCTAAACACAGAAAAGATATAGTGA 

AAGTACAGTATTGCTCCTTTATTAAACTCAAAATGTTATGCAGCATATGACCG 

ACTATAAAATAGCGCTTATccagatacagacatctccatga a (SEO ID NO: 452) 

For: 5'-3' ^ acttaatttatagtttcaatccctc a (SEO ID NO: 453) 

Rev 5-3' = ttcatggaeatetctgtatctg g (SEO ID NO: 454) 

M152 = B9.13 (287 bp) C to T at position 101 

AagctattttggtttcctttcaAGAAAGGGCTGTGGTCTGTGGAAGGTGTCAGGAACATATT 

TTCCACGGTCTGCTTTCTCCTGATAATGTTCTTCTTCTYGGCCCACCTGAGAC 

ATAATCCCTGAGCTCCGAGCCCTTTTTGACTGAAGCTCCTGTTGAACAAGATT 

CTCAACGTTTCTACCCTGATCCACCTTCTGCCGCCGCCGTCGCCTCTCCAGAG 

CCCGGCTCCTTGTCCGACTCCCTTGATGTTCAAATTTTTCCAGCTGcaatcatacccac 

acaaggc (SEO ID NO: 455) 

For: 5'-3' = aagctattttggtttcctttc a (SEO ID NO: 456) 
Rev 5-3' = gccttgtetgggtatgatt g (SEP ID NO: 457) 

M153 = A8.28C (459 bp nominal) T to A at position 427 bp 

TtactgataatgccatattgttttgGCTTAATATCAGGCTAAGTAACCACAGTATTCTGATTTA 

AAAAAAAACATACTAGAGAGCAAGTTTATTGACAAATCTTTAGGAACTTCAG 

GTACAGCATATGATTTCTGAACTATGTGTGTAAATAAGGTTTTGTTTATTCAA 

ATTTAACACAGGGTAGTCTGTGTATGCCTTCCGATTTGATAGCTCTAATAAAA 

CACTTTAATAGTACCATATCAAATAAATTTTATCATCATCGATTTTCTTCTTAA 
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TATGAAATAACACATATTTGTGATTTTTCTAAGAGTCAAAATCTCAAAAATCA 

TTTTAGGTATAAAATATACCCCGAAAGTTTTATTTTATTCCATTTTATAATTAA 

TCTGACTTGGAAAGGGGAAAAAAGCTCAAAGGGTATGTGAACAWTTCATTA 

AGATaggaccattggtgtctgaea a fSEO ID NO: 458^ 

For: 5'-3' = ttactgataatgccatattgtttt g TSEO ID NO: 459) 

Rev 5-3' =ttctcagacaccaatggtcc t rSEO ID NO: 460) 

M154 = B9.58C (422bp) T to C at position 252. 

ActtaatttatagtttcaatccctcaGTAATTTTAACTTACTTCTATTTTAAGAACTATAACCA 

aactatctgtaagacttttaagcactatcatactcagctacacatctcttaac 

aaaagaggtaaattttgtccttttttgaacgtcatagagtatactcacacaaa 

ccaagaagaaacaatctactacatacctacgctatatggtatataactattg 

ctcctaggctacaaattagtgcgacactaytgtactgaatattataggccat 

gtaacacaatggtttaagtatctgtgcctctaaacacagaaaagatatagtg 

aaagtacagtattgctcctttattaaactcaaaatgttatgcagcatatgacc 

GACTATAAAATAGCGCTTATccagatacagacatctccatea a (SEP ID NO: 461) 
For: 5'-3' = acttaatttatagtttcaatccctc a (SEP ID NO: 462) 
Rev 5'-3' = ttcatggagatetctgtatctg g (SEP ID NO: 463) 

M155 = Gl 0.57c (327 bp) G to A at position 251 

TctctaacttctgtgagccacTCTAGCAAATTAATTGAACCAAAGGAGGAGGTTAAGGAC 

AGCATAGTTTACAAAATGAGCCCTGTTTCTGACATCTGAAGTGGGGGCAGTC 

TAGTGGGCCTGACCTCTTAACTTGTAGAAACATTCTTTCTTTCTAGATGACTA 

GTGACCAGAATTAAATTGAATCCTAGGCCACCCATTTATTGTCTTCTGCAGAA 

TTGGCGAGAATGGAGAGGAATCCTCACCTATCRGTGACCAGAGATGAAATA 

TTCTGAATTGAGAGTTTAAAAGAGCACACTTAGAagagatttagagtttagtttttcciSEQ 

ID NO: 464) 

For: 5'-3' = tctctaacttctgtgagccac (SEO ID NO: 465) 
Rev 5'-3' = ggaaaaactaaactctaaatctct (SEO ID NO: 466) 

M156 = A8.05C (208 bp) A to G at position 147. Linked to M145 derived allele. 

TtcagcaagagtaagcaagaggCACTGAGCCGCTGGAGTCTGCACATTGATAAATTTACT 

TACAGTCGTAAATAAATTGCATCATCTTCAGCTAGTAACACAGAGTCTAATTT 

TTATAGCGGCATACTTGCCTCCACGACTTTCCTRGACACCAGAAAGAAAGGC 

GAGAGCCAGCCTTAGCCTAATCaagaaccatgatccaaaaag g (SEO ID NO: 467) 

For: 5'-3' = ttcagcaagagtaagcaagag g rSEO ID NO: 468) 

Rev 5'-3' = cctttttggatcatggttct t (SEO ID NO: 469) 

Ml 57 = B9. 1 2b (3 52 bp) A to C at position 1 76 

GctggcaagacacttctgaGCATCGGGGTGTGGACTTTACGAACCAACCTTTTAACAGT 

AACTCTAGGAGAGAGGATATCAAAAATTGGCAGTGAAAAATTATAGATAGG 

CAAAAAGCTCCTTCTGAGGTCCAGGCCAGGAGATAGTAGGATTTAAGAAACA 

AACAAACAAAAACMACCACAAATGACCTTTGGTGCCACTGTCACAACTGTT 

GCTCATCAGAGTAGGAGAGTTGTAGCAAAGGCATTAAAGAAGGACAAGCAG 

CTGAAGAGCCTGAATCCTTGTGTTGTAAGCTATTTTGGTTTCCTTTCAAGAAA 

GGGCTGTGGTCTGTggaaggtgtcaggaacatat t (SEO ID NO: 470) 
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For: 5'-3' = gcteecaagacacttctg a (SEP ID NO: 47 n 
Rev 5'-3' = aatatettccteacaccttc c (SEP ID NO: 472) 

M158 = A8.08F-newR (21 1 bp nominal) G to A at position 77, site e 

tgaaatggaaatcaataaactcagtTTCCTCAAAGTTCAAAATACATGAGACTGCCTACCCTC 

CTTGGAAGGCAAGRTGGGGCTTTCTGAAGCAAATACCAGCTTTAAAAAAAA 

ATGTATATATATATGAAGATATATACAAAAAAAAAATTTCCCCACAACCAGA 

CAATCAGAATCATCAAACCCAgaagggttaaagaaaaaeaaaag g (SEP ID NO: 473) 

For: 5'-3' =^ tgaaatggaaatcaataaactcagt CSEP ID NO: 474) 

Rev: 5'-3' = ccttttctttttctttaacccttc (SEO ID NO: 475) 

M159 = GIO. 83nev(^ b (190 bp) A to C at position 89 

AttggattgatttcagccttcTTCTGGTACTTTTTAAAATCTTATTAATCATTAGGAAAAGA 

AGTTTTATTATTGATGCAAGCCCTAAMCACTCTTTCGACTCCAGAGGAGAAG 

CTGGCAGCTCTCTGTAAGAAATATGCTGATCTTGTGAGTATTTATTTAATGGA 

gcaaggaacacagaaaataaaat f SEP ID NO: 476) 

For: 5'-3' = attggattgatttcagccttc TSEP ID NP: 477) 

Rev 5-3' = attttattttctgtgttccttgc TSEP ID NP: 478) 

M160 = B9.47b (361 bp) A to C at position 251 

CagaataataggagaatttttggtCAAATAAAAGGCCATATTATATTTCTTTTGATAAAAGT 

ATCATGTGTTCAGTATGTTTTATTATTTGAAATAATTAACATGACAGGAATAT 

ATTTGAAAAAAATTCCAAAAAAAGCTAAATATACAAACTAAGAAAATTATAT 

GATTATACTTATCTGCAGTATTGTAAAACAATAGTTCCAAAAACTTCTGAATT 

ACAAGTTTAATACATACAACTTCAATTTTCMACTACATTGTGGTTAGACGTT 

CAGAGGAATCACAAAGGACCTCAACATGCTAGATAAGAAAATGTATTTTTTA 

AATGTTTTGGCTCAgctgcttagaaaataaggaaaat (SEP ID NP: 479) 

For : 5 ' -3 ' = cagaataataggagaatttttggt (SEP ID NP: 480) 

Rev 5'-3' = attttccttattttctaagcagc (SEP ID NP: 481) 

M161 = A8.05d original (460 bp) C to A at position 111 

TcacagcagcttcagcaaaCACAGATTTCTGGTGTTGGAGGACAGATTTAACTACAGAA 
AATTCTGTTGGGCAATCGGAAGCCTCAATCTATACAGACTTTTAGGAGGAGM 

GTAAATCTCCTAACTTTGCAGGAACTGGGATCCTAAAAATTATGGAACGAAT 

TGTAGAAACTCAAGCAACTTTCTCCAAAGCCTAGGGttcagcaagagtaagcaagaggCA 

CTGAGCCGCTGGAGTCTGCACATTGATAAATTTACTTACAGTCGTAAATAAAT 

TGCATCATCTTCAgctagtaacacagagtctaatttttatAGCGGCATACTTGCCTCCACGACT 

TTCCTAGACACCAGAAAGAAAGGCGAGAGCCAGCCTTAGCCTAATCaagaaccat 

gatccaaaaag g (SEP ID NP: 482) 

For: 5'-3' = tcacagcagcttcagcaa a (SEP ID NP: 483) 

Rev: 5-3' = cctttttggatcatggttctt (SEP ID NP: 484) 

new R 5'ataaaaattagactctgtgttactagc (SEP ID NP: 485) (used with F primer, just 
amplifies the first 2 sites including homopolymer T region. 

M162 = DYS257b (288 bp) = 
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C/T at position 202), most men are just C at position 202 

Duplicated locus. Most men have both A and G alleles at position 162, however some 
have only the A allele. The second site at position 202 is often just C, although 
sometimes both C and T alleles occur on a chromosome background that is both A and G 
at position 162. 

GaacttgtcgggaggcaatGGTGACATTCATTGTGACCTTAGCCAGAGCTCACAATCAA 

CCATGGTGCACTGAGACTAGCTCATGCACATTCATCAGGCAGATTCAGGCAC 

CTGGCTGTCAGAGCTGTCAGCCTTCCTCAGTAGAGGAAAATGCTACAGTCRG 

CACTGGCCTGGTATCAGGAAAATAGATGCCTGCAAAAAYCCACTGTGGGACC 

CTAAAAGTCTTGACCTCAGGTCCCCTTTGTGCTGTCTCTGTTGTCAGGATccacta 

aaggaggaagtetatc a (SEP ID NO: 486) 

For: 5'-3' = gaacttgtcgggaggcaa t f SEP ID NO: 487) 

Rev 5'-3' = tgatacacttcctcctttagtg g TSEO ID NO: 488) 

M163 (340 bp) G10.35b A to C substitution at position 168 

GcagcatataaaactttcaggACCCTGAAATACAGAACTGCAAAGAAACGGCCTAAGAT 

GGTTGAATCCTCTTTATTTTTCTTTAATTTAGACATGTTCAAACGTTCAATGTC 

TTACATACTTAGTTATGTAAGTAAGGTAGCGCTTACTTCATTATGCATTTCAA 

TMCTCAAAAAAAATTCCTTTGTGAAATGTTGAAATATTTTTCTAATCTGTTTC 

ACGAGCTTCAAAAATGAGGAAAAAAGATTCAGTTTACATTTCAGCAAAATGC 

CTCTTTTTAATCGGATTTATGTTTACTTAACATTTACAGTACATTTACgcttgagcaa 

agttaggttt t rSEO ID NO: 489) 

For: 5'-3' = gcagcatataaaactttcag g (SEP ID NP: 490> 
Rev 5'-3' = aaaacctaactttgctcaagc (SEP ID NP: 491) 

M164 = Gl 0.1 00b (493 bp) T to C at position 329 

TagaagtagcagattgggagaggACATGTGTTCAAGTTGTACTACTTGTATGTCTTGTTTA 

GATATTACAGTCTTTTTCTTTTATCAGAAAATAATTGAATAATGATAAAATCA 

GTTGCAGATTAAGACAGATTATCTGTTGCAGTCTTCTCAAAACTTAATTTAAG 

TACATTATTTTCAGCTAGCATTTCTTCCTTCACATAGAACCTCCATGTGTGGA 

GGGATTTCCTAATGAGTCTATTGTATGTACAATAGCACTTAATGACATAGCTT 

TTAAATAATAACAGGATTTTACCAAATGTTTAATATGTGCCAGGCATCAAGC 

ACCYTACACAGTTTAATTATTGCATAGATTTGGACAGCAACTCTGCAAGTTA 

GGTATGGTCATGAACCTTTGCAGATAAGGAAACTGTGTTTCACAAGGAGAAG 

AAATTGTCCTGGATCATACAATAAGCTAGGATTTGCTCCAgaccatttttttcattttatcagg 

(SEP ID NP: 492) 

For: 5'-3' = tagaagtagcagattgggagag g (SEP ID NP: 493) 
Rev 5'-3' = cctgataaaataaaaaaaatggtc (SEP ID NP: 494) 

M165 = B9.008C. (340 bp) A to G at position 132. 

AaagcgagagattcaatccagGATGACAGAATGCGTTCACCTTTAAAGGGATTAAAAGA 
AGTATAATACAGTCTGTATTATTAGATCACCCAGAGACACACAAAACAAGAA 
CCGTSAATTGAATTAGTGGTATACTAATAGAGTGGTTTTACCTGAAATATTTA 
CACATCAATCCTACTGAATTCTTACAACAAATGATTTAGATTAGCTATTGTAT 
TCACCAGTTGAAAGAACAGAAAATATTGAGGGAGATAACTTGTGTCAGTGCA 
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ACTTAATCAGATTTAGGACACAAAAGCAACTACATAATGAAAAAGAGAgctggt 

gacttaacttgctaaa a TSEO ID NO: 495^ 

For: 5'-3' = aaagcgagagattcaatcca g (SEP ID NO: 496^ 

Rev 5'-3' = ttttagcaagttaagtcaccagc (SEO ID NO: 497) 

M166 = G3.27e (393 bp) G to A at position 53 

tggtaaactctacttagttgcctttTGGAAATGAATAAATCAAGGTAGAAAARCAATTGAGA 

TACTAATTCATGCTCTCAGGGGAAAATCTGAATAAAGCTATCTTTTCTAACAC 

AGAGCAAGTGACTCTCAAAGTCACAGTATCTGAACTAGCATATCAGCATCGC 

CTGAATACCTAGAAATGCAAATTCCTGGGCAACACCAGAATCTAACAAAGCA 

AAAAACTATGGGGGGAACAGGGAAGTCGGTTTAATAATACTGAGTTTGTGCA 

ACCTCAACTTTGCTTTATAGGAAAGCAAAATCTCAATATGATAAAGTTTTCTT 

CAACAAAACTCTGAGATAACTATGTTGAGGGAAAGAAGTTGATCACATgcaaga 

aaatctaattcgct g (SEO ID NO: 498) 

For: 5 ' -3 ' = tggtaaactctacttagttgccttt TSEO ID NO: 499) 

Rev 5'-3' = cagcgaattagattttcttg c rSEO ID NO: 500) 

M168 = DFFRY ExOlB site a(473 bp) C to T at position 371 noncoding 

AgtttgaggtagaatactgtttgctGGTCTTAAAAACTGTGGTATTTTGGTGATTCCATAAAT 

TAGGTCAGATACTTCCACTGGAGGGAAACAGTTTAAAGGATATATGTGATAC 

TATTAATAGAATGAGGAAGACACACCAGATATTTAGGAGGGAATTAGCGAGC 

TTGAAACTAAGAGCTGGTTTGAATGAGACTGGGTCATAAGTGATTTCAAGTA 

CCAGATTAAGGCACTGAGATTTTATTTTTAAGCACTGAAGTCAGATTTTTTCC 

TTTTAAAAGAAAGGATTCATGATGAAATCTGCTTTTTGTTTTGCAGAGAGCTT 

GGAGATAATTCTGGTGGCTGTGTGGAGTATGTGTTGGAGGTGAGTYGCTAGC 

TGAAGAATTAAAACAATAGTTTTAGCAGTTTGGGTAAGAGATGTTTACAGAA 

ATfiTTTTGTGGAATA A A ACtgaacagtcagagacctatgagat t (SEO ID NO: 501) 

For: 5'-3' = agtttgaggtagaatactgtttgc t (SEO ID NO: 502) 

Rev: 5 '-3'= aatctcatagetctctgactsttc (SEO ID NO: 503) 

M169 = DFFRY ExOlB siteb (473 bp) T to C at position 97 noncoding 
AgtttgaggtagaatactgtttgctGGTCTTAAAAACTGTGGTATTTTGGTGATTCCATAAAT 

TAGGTCAGATACTTCCACTGGAGGGAAACAGTTYAAAGGATATATGTGATAC 

tattaatagaatgaggaagacacaccagatatttaggagggaattagcgagc 

ttgaaactaagagctggtttgaatgagactgggtcataagtgatttcaagta 

ccagattaaggcactgagattttatttttaagcactgaagtcagattttttcc 

ttttaaaagaaaggattcatgatgaaatctgctttttgttttgcagagagctt 

ggagataattctggtggctgtgtggagtatgtgttggaggtgagtcgctagc 

tgaagaattaaaacaatagttttagcagtttgggtaagagatgtttacagaa 

ATGTTTTGTGGAATAAAACtgaacagtcagagacctatgagatt (SEO ID NO: 504) 
For: 5'-3' = agtttgaggtagaatactgtttgc t (SEO ID NO: 505) 
Rev: 5'-3'= ccagggccccgagggactct t (SEO ID NO: 506) 

M170 = DFFRY Exon08 (405 bp) A to C at position 327 

TgcttcacacaaatgcgtttCAAATAGTAACTTTTTTTCTGAAAGGGGGGAATTAATTTTT 
ATTATTAACTGTATTACAGGGTTGGCTAGTGGATCTCATCAATAAATTTGGCA 
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CATTAAATGGGTTCCAGATTTTGCATGATCGTTTTTTTAATGGATCAGCATTA 

AATATTCAAATAATTGCAGCTCTTATTAAGTAAGTTATGTTTTCATGTTTGTTA 

AATAATTTCATGTTTGTTCAAATAATTGCAGCTCTTATTAAGTTATGTTTTCAT 

ATTCTGTGCATTATACAAATTACTATTTTATTTACTTAAAAATCATTGTTCMT 

TTTTTTCAGTGTGGGTTGTGTCTCACTGTAAAATGAGGACCTGTTTTTGTGTggt 

cttaaatgttgaaagtaattg g (SEP ID NO: 507) 

For: 5'-3' = tgcttcacacaaatgcett t rSEO ID NO: 508) 

Rev 5'-3' = ccaattactttcaacatttaagacc-3' (SEO ID NO: 509) 

M171 = DFFRY ExOlB sitec (473 bp) G to C at position 440 noncoding? 

AgtttgaggtagaatactgtttgctGGTCTTAAAAACTGTGGTATTTTGGTGATTCCATAAAT 

TAGGTCAGATACTTCCACTGGAGGGAAACAGTTTAAAGGATATATGTGATAC 

TATTAATAGAATGAGGAAGAGACACCAGATATTTAGGAGGGAATTAGCGAGC 

TTGAAACTAAGAGCTGGTTTGAATGAGACTGGGTCATAAGTGATTTCAAGTA 

CCAGATTAAGGCACTGAGATTTTATTTTTAAGCACTGAAGTCAGATTTTTTCC 

TTTTAAAAGAAAGGATTCATGATGAAATCTGCTTTTTGTTTTGCAGAGAGCTT 

GGAGATAATTCTGGTGGCTGTGTGGAGTATGTGTTGGAGGTGAGTCGCTAGC 

TGAAGAATTAAAACAATAGTTTTAGCAGTTTGGGTAAGAGATGTTTACAGAA 

ATGTTTTGTGSAATAAAACtgaacaetcagagacctatgagat t fSEO ID NO: 510) 

For: 5'-3' = agtttgaggtagaatactgtttgc t (SEO ID NO: 51 1) 

Rev: 5'-3'= ccagggccccgagggactct t (SEO ID NO: 512) 

M172 = DFFRY Ex45 (345 bp) T to G at positionl97 

TtgaagttacttttataatctaatgcttAATCTCTTTAAATATTTAAAATTAGGAGCCAGATGAC 

CAGGATGCCCCAGATGAGCATGAGCCCTCTCCATCAGAAGATGCCCCATTAT 

ATCCTCATTCACCTGCCTCTCAGTATCAACAGGTAAAAAGGATTTTTCATTTT 

TATCCCCCAAACCCATTTTGATGCTTKACTTAAAAGGTCTTCAATTATTATTT 

TCTTAAATATTTTGAAAGTCCAAACTTTCTCTGTACCTGGCTGATATTTAAAA 

CTGGATAAACTGTTCCAAACCAAGATGGAGTGAAGATGGATccactgtgactgtaaagt 

aataaatta t (SEO ID NO: 513) 

For : 5 ' -3 ' = ttgaagttacttttataatctaatgctt (SEO ID NO: 514) 
Rev: 5'-3 - ataatttattactttacagtcacagtg g (SEO ID NO: 515) 

M173 = DBY Ex08 (417 bp) A to C at position 191. Non-coding (cDNA bp# 745-52) 

AagaaatgttgaactgaaagttgatGCCACTTTTCAGAAAAATGGTTGTGTTTTGTACAAAT 

TGAAATACATTGTTTAAAAATAAAGCACAGTACTCACTTTAGGTTTGCCATAT 

AAATTTACTGTAACTTCCTAGAAAATTGGAAATAAAGTAAGAAAAATTTTCTT 

ACAATTCAAGGGCATTTAGAACMCTTTGTCATCTGTTAATATTCAGAAATGA 

TAAGCCAGTGTTTTGTTTTCAGGATCTGGGAAAACTGCAGCATTTCTTTTACC 

CATACTGAGTCAGATATATACAGATGGTCCAGGAGAAGCTTTGAAGGCTGTG 

AAGGTAAAGGTTTTGTTATAAAATCAGACATTTTTGTTTTAAAAAGCTTTGCA 

AAGCCCTGTTGACTTTTCtaacggatgccagatacacc t (SEO ID NO: 516) 

For: 5'-3' = aagaaatgttgaactgaaagttga t (SEO ID NO: 517) 

Rev: 5'-3'= aggtgtatctggcatccgtt a (SEO ID NO: 518) 

M174 = DffryEx38 (348 bp) T to C at position 219 
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AcatctcagatcgttgtttggtTCATAAAAATCTGTTTCTTCCATGTACCAAGCAAAATAAA 

CACATCACTAAAATTTGACGTTCATAGATGTTTCTGTTTTAGGTATGATGCAC 

TGTGCGTTCTTCTCCGTCACAGCAAAAATGTACGTTTTTGGTTTACTCATAAT 

GTCCTTTTTAATGTATCAAATCGCTTCTCTGAATACCTTCTGGAGTGCCCYAG 

TGCAGAAGTGAGGGGTGCATTTGCAAAACTTATAGTGTTTATTGCACACTTTT 

CCTTGCAAGATGGGTCTTGTCCTTCTCCTTTTGCATCTCCAGGACCTTCTAGTc 

aggtaattgcatggcttttt TSEO ID NO: 519) 

For: 5'-3' = acatctcagatcgttgtttggt (SEP ID NO: 520) 

Rev: 5'-3'= aaaaagccatgcaattacct g (SEC ID NO: 52n 

M175 = UTYl exon 07 (444 bp) 5 bp deletion at interval 84-88 non coding 

TtgagcaagaaaaatagtacccaAATCAACTCAACTCCAGTGATTTAAACTCTCTGAATCA 
GGCACATGCCTTCTCACTTCTCTTCTCAAGAATGAACAGAAACAAAGGTAT 
CAGTAGAAAAAAAggtatcattaatattctttactcAAAAGTATTTCATTTAAAAATACTTAC 

tttcagcattggacaaagtacatggattacagtcaatcaaggctaactgaaa 
atgctgcaagagaaaagtaaaaatattaatgcactaaattaagagtgcataa 
aagtacattttctattttagcctttcaatgtctatcataaaataacaaagcta 
tgctatacaccaatgcactacactcgaccaaataaaattactgtaattccaa 

ATTTATTTTGAAAATGTAAGTGCTAATCAAGTTATTtccctgagatagttaagaatggag 
(SEP ID NO: 5221 

For: 5'-3' = ttgagcaagaaaaatagtaccc a rSEO ID NO: 5231 
Rev: 5 '-3 '= ctccattcttaactatctcaggg a (SEP ID NO: 524) 

M178 = G1 0.72b (514 bp) C to T at position 220 

TaagcctaaagagcagtcagagTAGAATGCTGAATTTTCAGAAGTTTTATATTAACATAA 

TCATTCATCTTTTTTGTCCTGATAATTACTCAGGAGGAAACTGAGAGGGCATG 

GTCCCTTTCTATGGATAGCAATACTCAGTGTCCCAATTTTCCTTTGGGACACT 

GGGACACAGGCAGAGACTCCGAAAGTCTGCATGGATTAGTTGTTCATTCACC 

AYAGCTCCTTAGTGTGCCAGGAGAACTATATATGGCCTTTGGTTTCATTCAGG 

gacagggaaacttgaacccatgcctattcattctcattaaagtagcagaagt 
catgttagagacagtattgctgcattcagtactcctgcctttaacgcttctga 
cgcttcctgaaagcagccccagctctccatatggcaaaacaaaggcaacctt 
atgcaaagccttctcagggaaccctcagaaaggtttaaacttaggttcacag 

TTTTTAGAGAATAAtgtcctcattsctccctcta g rSEO ID NO: 525Y 
For: 5'-3' = taagcctaaagagcagtcagag (SEO ID NO: 5261 
Rev 5'-3' - cagagggagcaatgaggac a (SEO ID NO: 5271 

Ml 79 = Dffry exon 07 (426 bp) C to T at position 316 

AttatgcagaattaagatgaccagTGCAGAAAAATGGAAAGAGATTATTAATAAAAATTAA 

ATGTGTTTGAAATTGCAATGTGTTCTTATTATAAACTGTATCATATCCTATCCA 

TGTAACAGAGATGTATTATTAACAATACTCATCGCCTAGTGGAGCTTTGTGTG 

GCCAAGTTGTCCCAAGATTGGTTTCCACTTCTAGAACTTCTCGCCATGGCCTT 

AAATCCTCACTGCAAGTTTCATATCTACAATGGTACACGTCCGTGTGAATTAA 

TTTCCTCAAATGCTCAGTTGCCTGAAGAtGAATTATTTGCTYGTTCTTCAGAT 

CCTCGATCACCAAAAGTGCGTTGGTTTGTTATTTTCAAGATTAAATATTAATT 

TTTTTATTTGCATTTGCCACAGAccattagtgatgtgaacctgtc t (SEO ID NO: 5281 
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For: 5'-3' = acactactetgctgtaatttgtga a (SEO ID NO: 529) 
Rev 5-3' = agacaggttcacatcactaatg g (SEO ID NO: 530^ 

M180 = Dffry exon 11 (447 bp) T to C at position 402 

AcactactgtgctgtaatttgtgaaTGTATACATAATTTGGACTTTTGAATTCCTACTTAATA 

TTATTTAGAAGTTGGAGACATGTTTTTATTTCGCTTTTTAAAAAAATTTCTTTT 

TAGTTTCAGCATTGAATTTTTGTATTACATTTAGGAATGGATACAGCAAAATA 

ATATCTTATCCATAGTCTTGCAAGACAGTCTTCATCAACCACAATATGTAGAA 

AAGCTAGAGAAAATTCTTCGTTTTGTGATTAAAGAAAAGGCTCTTACATTAcag 

gaccttgataatatctgGGCAGCACAGGTAAGAAAGTGAGATGATAGCTATTTTCTAAG 

AAAGATACCAAAAAGGAGAAAATTTTTGGTAACCCTTATATAATGGCCAGCA 

ATTTAGTATTGCCYGACTTTTACTAATGCATGTGctgttcatgtagagaaatcttaccaiSEQ 

ID NO: 53 n 

For: 5'-3' = acactactgtgctgtaatttgtga a (SEO ID NO: 532) 
Rev 5'-3' = tggtaagatttctctacatgaaca g (SEO ID NO: 533) 

M180 = Dffry exon 1 1 (232 bp) T to C at position 128 

CaggaccttgataatatctgGGCAGCACAGGTAAGAAAGTGAGATGATAGCTATTTTCTA 
AGAAAGATACCAAAAAGGAGAAAATTTTTGGTAACCCTTATATAATGGCCAG 
CAATTTAGTATTGCCYGACTTTTACTAATGCATGTGctgttcatgtagagaaatcttaccaAG 
AATTTTTAAACAAAAAATAACATTTTTCTGTCTTTgtatatatattcatggtagcaaJSECIID 
NO: 534) 

NEW F 5'-3' = caggaccttgataatatct g (SEO ID NO: 535^ 
NEW Rev 5'-3' = ttgctaccatgaatatatatac (SEO ID NO: 536) 

M181 = Dffry exon 12 (294 bp) T to C at position 130 

GcttttatttattctacttttgtttttTCAACAGGCAGGAAAACATGAAGCCATTGTGAAGAATG 

TACATGATCTGCTAGCAAAGTTGGCTTGGGATTTTTCTCCTGGACAACTTGAT 

CATCTTTTTGAYTGCTTTAAGGTAGTAGCTTGAATAGTAAAGTATTGCCAAAT 

AGTAAATATTGCCAGTTAATTCTAAGTAAAGTTTAATTCGTTAGATTTCTTTT 

GCTTATAGCTAGTGTGCTTAACTAACATTTTCATGGAAGAATCTCTGatgaaaaaga 

attggtcattgt t (SEO ID NO: 537) 

For: 5'-3' = gcttttatttattctacttttetttt t (SEO ID NO: 538) 

Rev 5'-3' = aacaateaccaattctttttca t (SEO ID NO: 539) 

M182 = Dffry exon 13 (364 bp) C to T at position 38 

TattcaaagacttaaagcagtggttaATGTAAACAAAYGTAATAAATTATGTGGTATTTATA 

TCATTTAAATACTTTCTTTAGGCAAGTTGGACAAATGCAAGTAAAAAGCAAC 

GTGAAAAGCTCCTTGAGTTGATACGCCGTCTTGCAGAAGATGATAAAGATGG 

TGTGATGGCACACAAAGTGTTGAACCTTCTTTGGAACCTGGCTCAGAGTGAT 

GATGTGCCTGTAGACATCATGGACCTTGCTCTTAGTGCCCACATAAAAATACT 

AGATTATAGTTGTTCCCAGGTATGGGAGTGTTTCTTTGTTCAGTTTTCTGACTT 

TCCTTCACAAGTaggataacttagttacaagatgattcc (SEO ID NO: 540) 

For: 5'-3' = tattcaaagacttaaagcagtggtt a (SEO ID NO: 541) 

Rev 5'-3' = ggaatcatcttgtaactaagttatcc t (SEO ID NO: 542) 
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M183 = Dffry exon 19 (427 bp) A to C at position 324 

ActgggtaaatatgactatgattgagTTACCTTTAAATTGACATTTTACTGCTTTTTATTAGAT 

TGATGTCACATTTCATTTGTAAACAACCTGGATTATCTGTATTTGTCCATTATT 

TATAGGTGGTTATCCATGAAGACTTCATTCAGTCTTGCTTTGATCGTTTAAAA 

GCATCATATGATACACTGTGTGTTTTTGATGGTGACAAAAACAGCATTAATTG 

TGCAAGACAAGAAGCCATTCGAATGGTTAGAGTATTAACTGTTATAAAAGAG 

TACATTAATGAATGTGACAGTGATTATCACAAGGAAAGAATGATTCTMCCTA 

TGTCGAGGTTTGTGTGAAGTTGATCTCTAGTGTTAATTTACAATTACTTAATA 

TTTTCTTAGAAATTTACTTAggaaagtaataataggttaaaagga a (SEP ID NO: 543) 

For: 5'-3' = actgggtaaatatgactatgattga g (SEP ID NO: 544) 

Rev 5'-3' = ttccttttaacctattattactttcc (SEO ID NO: 545) 

M184 = Dffry exon 23 (305 bp) G to A at position 62 

CactttattttagtctgtgtctttttcCTTTGCAGATAGAACAGCTGTAGAAAAATTACGARCTG 

TTTGTTTGGACCATGCAAAACTTGGAGAAGGCAAACTTAGTCCACCCCTTGAC 

TCTCTTTTCTTTGGTCCTTCTGCCTCCCAAGTTCTATACCTAACAGAGGTTGGT 

TTTTGCCTTTGCAAAAATGTAATTTTTATATTATACGGTAATGTGAAGAACAC 

TGATAAGACTGTAAAGAAAGTTTTTTAAATAGTCGAATTTCTTAGCAATGATC 

agaggagaaatagatgttactaagtt t (SEP ID NO: 546) 

For : 5 ' -3 ' = cactttattttagtctgtgtctttttc fSEP ID NO: 547) 

Rev 5'-3' = aaacttagtaacatctatttctcctc t (SEO ID NO: 548) 

M185 = Dffry exon 27 (430 bp) C to T at position 89 

GgagtacctatcactgaatgtgcTTCTTAAATCCCCCTTGGAGTATATCCCAAAGAGCCTCT 

CTAGCCGCAAGTGAAGAGTCTGAGGCYGCATGGTCTTTACCAAGTAGGCAAT 

TGTAAATGTTAACCAGAGGGTTTGTGAATTTCTTCTTGAATATGTCTCTAGGT 

AACTTGCTCCTGATTCTAATTTTGCAGACCACCAATGGAAGCAATAAGCTGG 

AGGTGGAAGATGAACAAGTTTGCTGTGAAGCACTGGAAGTGATGACCTTATG 

TTTTGCTTTACTTCCAACAGCGTTGGATGCACTTAGTAAAGAAAAAGCCTGGC 

AGACCTTCATCATTGACTTATTATTGCACTGTCCAAGCAAGTATGTGATTTTT 

ATGTGTAATTTGAAGGAAGGCTTACCTTACCgttccaagcagaaatgaatgaciSEQJD 

NO: 549) 

For: 5'-3' = ggagtacctatcacteaatetgc rSEO ID NO: 550) 
Rev 5-3' = gtcattcatttctgcttggaac (SEO ID NO: 551) 

M186 = Dffry exon 30 site a (365 bp nominal) -1 bp deletion (4G's to 3 G's) at position 
62 (364 bp = mutant) 325 bp w/out homopolymer 

TtgcatttactgttctagagagttctCAAAAAGAAATAGGAAACCACTTGAACAGTTTGGGG 

AAGTTGTATAGAAGATCTCATTTCCTTCCAGCTCTCTGTTCTCCTAACTCCTTG 

TCCTTTTCTATCTCCATGTTGTGAGTTGGGCCTATAATATTTTTCCTTTTGCAG 

GATAATGTTAAAAACACAGGTGAAACAGGTGTCGAAGAGCCAATACTGGAA 

GGCCACCTTGGGGTAACAAAAGAGTTATTGGCCTTTCAAACTTCTGAGAAAA 

AGTATCACTTTGGTTGTGAAAAAGGAGgtgctaatctcattaaagtaagtacTTTTTTTTTTCT 

TTTTTTGAgatggagtcttgctctgtgg (SEO ID NO: 552) 

For : 5 ' -3 ' = ttgcatttactgttctagagagttct TSEO ID NO: 553) 

Rev 5-3' = ccacagagcaagactccatc (SEO ID NO: 554) 
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newRev 5'-3'=gtacttactttaatgagattagcac fSEO ID NO: 555) Homopolymer clipped off 

M187 = DfTry exon 30 site b (366) IGNORE Homopolymer in tree T(10 to 1 1 T's) 325 
bp w/out homopolymer 

TtgcatttactgttctagagagttctCAAAAAGAAATAGGAAACCACTTGAACAGTTTGGGGA 

AGTTGTATAGAAGATCTCATTTCCTTCCAGCTCTCTGTTCTCCTAACTCCTTGT 

CCTTTTCTATCTCCATGTTGTGAGTTGGGCCTATAATATTTTTCCTTTTGCAGG 

ATAATGTTAAAAACACAGGTGAAACAGGTGTCGAAGAGCCAATACTGGAAG 

GCCACCTTGGGGTAACAAAAGAGTTATTGGCCTTTCAAACTTCTGAGAAAAA 

GTATCACTTTGGTTGTGAAAAAGGAGgtgctaatctcattaaagtaagtacTTTTTTTTTTTCT 

TTTTTTGAsatggagtcttgctctgtg g (SEP ID NO: 556) 

For: 5'-3' = ttgcatttactettctaeagaattc t fSEO ID NO: 557) 

Rev 5-3' = ccacagagcaagactccatc rSEO ID NO: 558) 

newRev 5'-3'=gtacttactttaatgagattagcac (SEP ID NO: 559) Homopolymer clipped off 
M188 = Dffry exon 3 1 (401 bp) C to T at position 185 

GtattccctttgaagaaacatattgTTCCTAACCTATATTTTCTACTAATAACATGTAATGTCT 

TTTTCTAACTTACTAGGAATTAATTGATGATTTCATCTTTCCCGCATCCAAAGT 

TTACCTGCAGTATTTAAGAAGTGGAGAACTACCAGCTGAGCAGGCTATTCCA 

GTCTGTAGTTCACCYGTTACCATCAATGCCGGTTTTGAGCTACTTGTAGCATT 

AGCTATTGGCTGTGTGAGGAATCTCAAACAGATAGTAGACTGTTTGACTGAA 

ATGTATTACATGGGCACAGCAATTACTAGTGAGTATTTTAAATTATAAAGCTG 

TTTTGTTCATTAATAATACTTCACTGTAAAATTTTATTTGGTGTTTTAgaaaaaatta 

acttgtgatggact t (SEP ID NP: 560) 

For: 5'-3' = gtattccctttgaagaaacatattg rSEP IDNP: 561') 

Rev 5'-3' = aagtccatcacaagttaattttttc (SEP ID NP: 562'> 

M189 = Dffry exon 34 (378 bp) G to T at position 191 

ActctcagcttatgtttgtcattgTTATTTTTGTTGTTATAAAATATGGATATTCTAGGCATGT 

ATTACATAACTCATTTTGTTTCCTTTCCTTCTTAGGCTTTGGGGTGAACCTGTT 

AATCTCCGTGAACAACATGATGCCTTAGAGTTTTTTAATTCTTTGGTGGATAG 

TTTAGATGAAGCTTTAAAAKCTTTAGGACACCCGGCTATACTAAGTAAAGTC 

CTAGGAGGCTCCTTTGCTGATCAGAAGATCTGCCAAGGCTGCCCACATAGGT 

AAGTGCTAATTATGTTTTTAATGTATACTTCGTGTTGTTTTTTTTTTAATAATA 

GTGTAAATCTTTCATTAGTACTTATATaaaagcagagtgtaccaaaagc (SEP ID NP: 563) 

For: 5'-3' = actctcagcttatgtttgtcatt g (SEP ID NP: 564^ 

Rev 5'-3' = gcttttggtacactctgcttt t (SEP ID NP: 565) 



M190 = Dffiy exon 44 (346 bp) A to G at position 73 

CtctgtcacaagtaaggaaatgatCGTGAAATTTTTGTATTAGCATTTTAAGCTGATACTGA 

AAATCATTCTRAATTCTAAATAGTTTTATTTTTTTCTAAAGGGTAACGGAGAT 

CTTAAAAGAAAATGGACCTGGGCAGTGGAATGGCTAGGAGATGAACTTGAA 

AGAAGACCATATACTGGCAATCCTCAGTATAGTTACAACAATTGGTCTCCTCC 

AGTACAAAGCAATGAAACAGCAAATGGTTATTTCTTAGAAAGATCACATAGT 
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GCTAGGATGACACTTGCAAAAGCTTGTGAACTCTGTCCAGAAGAGGTAAAAA 

AAaaaaaggctaccaatggaca g (SEP ID NO: 566) 

For: 5'-3' = ctctgtcacaagtaaggaaateat (SEP ID NO: 567) 

Rev 5'-3' = ctgtccattggtagccttt tt (SEP ID NP: 568) 

M191 = DBY exon 2 (429 bp) T to G at position 342. Non-coding (cDNA bp# 175+120) 

TtgcatttgtcatggttggtTGACCTGGACATCTTTAAAATTTGGCAGGTAATACCAGGCC 

GACATGGCAGCTAAGTTTGTGGTACAGGATAAGATTGGAATCTAGGTCTCAT 

TTGTCTTTTGTGATGTTATCTGTTCTTGTGTATCAGCATGTGAGCTATTGATAT 

CTCTTCTAGCTTGCTAATCTGGACCTGAACTCTGAAAAACAGAGTGGAGGAG 

CAAGTACAGCGAGCAGTAAGTAAAACTTTTTTTAAAAATGGAGTGTTTATCA 

GAGCTTAATGTTAATGTCTTACTGGACTTGTTAATTTTAAATTTACATTTTTTT 

CTTTACAACTTGACTAKATGAAAATATGAGATATTTTGGTGTGTCTGGGTAAT 

AAAATACACTGTTTACCTATGTCTGCTeaaaatacaaaaaattatcctggc (SEP ID NP: 569) 

For: 5 '-3' - ttgcatttstcatggttggt (SEP ID NP: 570) 

Rev: 5 '-3'= gccaggataattttttgtattttc (SEP ID NP: 571) 

M192 = DBY STS 02 (457 bp) C to T at position 202. 

CatgggctgctgacattttGCAGGCAGGGCTCAGGGTGTTAGATGTCCTGTAATTCAGGG 

ACATTCACAGTAGAAAATACTTTGGTTAGGATTTAAACCTACAAAATTGCTTT 

AAACATAAACTCAAAAGTATTCTTAGGCTGGTTGCAGTGGCTTGTGTCTGCAA 

TCCCAGCACTTTGGGAGGCCAAAGCAGGCAGATCCYTTGAGCTCAGGAGTTT 

GAGCCCAGCTTGGGCAAAATGACAAAACCCCTTCTCAGTTAAAAAAAAAAAA 

TTAGCCTGGCATGGTGGGTGGTGTGCAACTGCGGTCCCAGCTACCGGGAGGC 

TAAGGTGAATTACCTGAACCTGGGAGGTGGATGCTGCAGTGAGCCAAGATCC 

CACCACTGCACTCCAGCCTGGATGAGGAAGTGAGATCTTGTCACAAAAACAA 

AAACAAACaaacaaacaaaccaaaaggatt t (SEP ID NP: 572) 

For: 5'-3' = catgggctgctgacatttt (SEP ID NP: 573) 

Rev: 5'-3'= aaatccttttggtttgtttgtt t (SEP ID NP: 574) 

M193 = DBY STS 03a (426 bp nominal) + 4 bp insertion (CAAA) at position 56. 

GcctggatgaggaagtgagTCCTGTCACAAAAACAAAAACAAACAAACAAACAAACA 

AACCAAAAGGATTTTTGAATACTTTAAACATACAGGGAGTGTTTTTTTTCCCC 

CCGAGAAGGCAACGACTGTATAAATTTATATTGTTTTTACCATTTTAGAAATA 

CTACCGTTTGCAACCCTGTTCATAATACAGTGAGTTGTGAATACATTCTGTTT 

GTATTTGCAGCTAAATTAGGCAACCACTTGTGTATTTGTCAGTGTAGCAGTGG 

CGGTCATTTACATGCCAAAATACATATTTTATTATAAATATTCTTTTAATTATA 

TAATAATTAGGTTTGTTAGGGGCCAGAGGGGTGTCATTGTGCATCATTTGAGT 

TTATTTCTTTGGGAGGCAAAGAGAGAGGAAAGGAaggtcaaaaatggagaaggciSEQ 

ID NP: 575) 

For: 5'-3' = gcctggatgaggaastgag (SEP ID NP: 576) 
Rev: 5 '-3'- gccttctccatttttgacc t (SEP ID NP: 577) 

M194 = DBY STS 03b (426 bp nominal) T to C at position 101. 

GcctggatgaggaagtgagTCCTGTCACAAAAACAAAAACAAACAAACAAACAAACCA 
AAAGGATTTTTGAATACTTTAAACATACAGGGAGTGTTTTTYTTCCCCCCGAG 
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AAGGCAACGACTGTATAAATTTATATTGTTTTTACCATTTTAGAAATACTACC 

GTTTGCAACCCTGTTCATAATACAGTGAGTTGTGAATACATTCTGTTTGTATTT 

GCAGCTAAATTAGGCAACCACTTGTGTATTTGTCAGTGTAGCAGTGGCGGTC 

ATTTACATGCCAAAATACATATTTTATTATAAATATTCTTTTAATTATATAATA 

ATTAGGTTTGTTAGGGGCCAGAGGGGTGTCATTGTGCATCATTTGAGTTTATT 

TCTTTGGGAGGCAAAGAGAGAGGAAAGGAaggtcaaaaatggagaaggc (SEP ID NO: 

578) 

For : 5 ' -3 ' = gcctggatgaggaagtga g fSEO ID NO: 519^ 
Rev: 5 ' -3 gccttctccatttttgacc t (SEP ID NO: 580) 

M195 = DBY STS 06 (5 1 5 bp nominal) A to G at position 430 

ccactcagctttcctcaggtGCAGTCAGGTCCATCCTGCAGAGGGACCTTCTGCGGACCT 

GTTCTTTCACCTCCCTAACCTGAAGATTGTATTCAAACCACCGTGGATCGCTC 

ACGTAAAATGGTCACTGCGCCTAACACCTGGGATCCCGTAACCCTTATCTATC 

TTGGCTTCAGAGAGTTTTTTGACTAGTTCCAACTTTGCTGAAGCTTGTCAAAG 

GTAGGTGACGGCTAGTTGGAACGGAAAAATTTTACGAAACTTCCTATTCTCA 

GAAGTAAAAGGGAAGAGAGAGTGCTTAAGGAAGAAGGGAAGTTGAGGGTGG 

GTAAGGAGGGAGCGGGAGTTAGTGGTAGATTGTCACTGTGTTTAAGATTTCC 

CCAAGGCGAAAAAGGCGAAAGATATCTTGCTAGATCCCTAGAATTCGAAGGC 

ATTRGGAGAGGGCGGGGATAGCAAACATCGCGCGAATTTTGAGAGGCGCTG 

GGACTACGTAATCCCGceatcttatgactaaacgaac g (SEP ID NP: 581) 

For: 5'-3' = ccactcaectttcctcagg t (SEP ID NP: 582) 

Rev: 5'-3'= cgttcgtttagtcataagatc g (SEP ID NP: 583) 

M196 = DBY STS 07 (445 bp) C to G at position 330. 

TtagacaacttactactttgatgtcctGTTGGCTCAGTAATGCTCACGATACCAATTGTTTTGA 

CAAAATAAATTTACTAAACTTGGCCTAAAATCAAACCTTGGCACAGAGGTAT 

GATACAACTTTAACAGGAGTCATCAATTCATCCATAAATATAAAAAGGGAAA 

AAAACTTAAGGCAGTAGTCTGCATTAGGACTGTTTGAGTTTTGCAGACTTGGG 

GTTGGGAGAACATCTTAAAGCATTAAAGCATAGTTTTTTGTATGGCCAACCTT 

ACTAAATTAAGTTCTGACTTGCTCACTCTATCCTGGATAGGCACTTGGGAACT 

TASACTCTTTAAGCCATTCCAGTCATGATGAGGTGGAATGTATCAGTATACCA 

ATTAATATTTTTGAAAGAGCTCTTTTAGGTTAATTTAAGTacagcaatttctcatgtaatgttt 

a (SEP ID NP: 584) 

For: 5'-3' = ttagacaacttactactttgatgtcc t (SEP ID NP: 585) 
Rev: 5 '-3'= taaacattacatgagaaattgcta t (SEP ID NP: 586) 

M197 = DBY exon 07 (408 bp) T to C at position 105. Non-coding (cDNA bp# 609-32) 
TcagacagtttagttggttacttccATTAATATGTTAGTATAAAACAGAAATTGCGACAGAT 
ACAGCATTTTATATCTGCTATGTTTACTTCTGTATTTACTTGYATTTGATTAAC 

ctggttaaatttcttggcagtttagcgatattgacatgggagaaattatcatg 

gggaacattgaacttactcgctatactcgtcctactccagtgcaaaaacatgc 

cattcctattattaagggaaaaagagacttaatggcttgtgcccaaacaggt 

aagcttactcaatacaaagtgaaagttaagaatacctgatcagacttacttt 

aaaagtagtatgttctgaaggggatgtctgaatgctgtgtttagcatttgagg 

TAGGTaaagattagctgaggatgtgtct t (SEP ID NP: 587) 
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For: 5'-3' = tcagacagtttaettggttacttcc CSEO ID NO: 588'> 
Rev: 5'-3'= aaeacacatcctcagctaatctt t rSEO ID NO: 589^ 

M198 = DBY STS 08a (444 bp) C to T at position 45 

TgaggtggaatgtatcagtataccAATTAATATTTTTGAAAGAGYTCTTTTAGGTTAATTTA 

AGTACAGCAATTTCTCATGTAATGTTTAGGGAGTTTATTCTAACCTAGGCAAA 

CGGCATGCTATCACAAGAAAGGTTTAAAGCTTTGATAAAATGGGGGAGATTT 

AATCAGTTTTTTTAATGCCTGCTATAAAAATTTGAAATATTAGAATGGCCGAC 

CATGGCAGTGACCAGGCCTCACTACAGGCCTGGTTGGATTCTGGTCTTTAATG 

CATGCTAGTGTTGATGTTTTTTGGTCAAGAACGGTTTAAACAGGAAGGATTGT 

GCAGCAGGCTTTAATTTAATGTAGATTCATACTGCTCTGTTAAAGCTGCATTG 

AAATGTTAAAATGGCTTACACTTGCAGACTTTGCAAATCTTaagactaacaaatccttgaa 

atc a (SEC ID NO: 590^ 

For: 5'-3' = tgaggtggaatgtatcagtatacc fSEO ID NO: 59n 
Rev: 5'-3'= tgatttcaaggatttettaetct t (SEP ID NO: 592) 

M199 DBY STS 08b (444 bp nominal) + 1 bp insertion (extra G) at position 404 (445 
bp with mutation). 

TgaggtggaatgtatcagtataccAATTAATATTTTTGAAAGAGCTCTTTTAGGTTAATTTA 

AGTACAGCAATTTCTCATGTAATGTTTAGGGAGTTTATTCTAACCTAGGCAAA 

CGGCATGCTATCACAAGAAAGGTTTAAAGCTTTGATAAAATGGGGGAGATTT 

CATGGCAGTGACCAGGCCTCACTACAGGCCTGGTTGGATTCTGGTCTTTAATG 
CATGCTAGTGTTGATGTTTTTTGGTCAAGAACGGTTTAAACAGGAAGGATTGT 
GCAGCAGGCTTTAATTTAATGTAGATTCATACTGCTCTGTTAAAGCTGCATTG 
AAATGTTAAAATGGCTTACACTTGGCAGACTTTGCAAATCTTaagactaacaaatcctt 
gaaatc a(SEO ID NO: 593) 

For: 5'-3' = tgaggtggaatgtatcastatacc CSEO ID NO: 594) 
Rev: 5'-3'= tgatttcaaggatttgttagtctt (SEO ID NO: 595) 

M200 = DBY STS 09a (429 bp) G to A at position 318 

GgcttacacttgcagactttgCAAATCTTAAGACTAACAAATCCTTGAAATCACACAGCTT 

GCAAATACGTACTAAACTGCACAAGGTGTGTGTTCTATATGTGCAGTTTTAGC 

GTATTTTAGTTGCATAGGTTTCCATGGTATTTATAGTCTCTTGTGCTAAATTTG 

GCCAAAGATGATTGTCCACCACTAAAAATGCCTCTCCCACTTGGAATTCTGTA 

CTGATTTTGTGGCCAGATGCAATGATCTTTAAAAACAAATCTTTTCAATGGCA 

TAAGAAGTTGACAAAAATTTCTTAAAGTGCAATAGATTTTCAARTGTATTGT 

GCCTTGTTCTAAAACTTTTAAGTAGGTGCACTTGACAGTATTGAGGTCATTTG 

TTAAGGTGCTATTTCAATTAGTGTAggtttagactcttgtacatttctcc (SEO ID NO: 596) 

For: 5'-3' = ggcttacacttgcagacttt g rSEO ID NO: 597) 

Rev: 5'-3'= ggaeaaatetacaagagtctaaacc (SEO ID NO: 598) 

M201 (326 bp) DBY exon 1 1&12 G to T at position 136 

TatgcatttgttgagtatatgtcAAATTGTGACACTGCAATAGTTACTACTTGAGTTACTATA 

TTAGTGCAATTAATTACACAACTATATATAGTAAttagtttctcagatctaataatccagTATC 
AACTGAGGKTTTTCGTAATAGGTACTTAGTGTTGGATGAAGCTGATAGGATG 
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CTGGATATGGGATTTGAACCTCAGATACGTCGTATAGTTGAACAAGATACTA 
TGCCACCAAAGGGCGTTCGTCACACCATGATGTTTAGTGCTACTTTTCCTAAG 
GAAATACAGGTACTGTTTGAcgtttgaactttcattcagaac (SEP ID NO: 599) 
For: 5'-3' = ttaatttctcagatctaataatccag t TSEO ID NO: 600) 
Rev: 5'-3'= ettctgaateaaaettcaaac g rSEO ID NO: 60n 

M202 = DBY exon 16 (392 bp) T to G at position 259. Non-coding (cDNA bp# 
1974+38) 

GgaattgcagggtttaagcAGTAATTTTCAGTTTAATTGAACTTTGTACTTAACACTGCC 

ATGCCATATTTTTGCTTACAGTAATAGATTCAGTGGAGGATTTGGTGCCAGAG 

ACTATCGACAAAGTAGTGGTTCCAGCAGTTCTGGCTTTGGTGCTAGTCGCGGA 

AGCAGCAGCCGCAGTGGTGGAGGTGGTTACGGCAACAGCAGAGGATTTGGT 

GGAGGTAATGTTAATTTTTCTTTTAGGAAGGGCTTTTTGTTKTTCTTTTTTTTT 

TTTTTTTGAGATGGAGTCCCACTCTGTCACTCAAGCTGGAGTGCAGTGGCCTG 

ATCTCGGCTCACTGGAAGTGACTCTCCTGCCTCAGCCTCCTAAGTAGGTGggatt 

acaggtgggtggc (SEP ID NO: 602) 

For: 5'-3' = ggaattgcagggtttaag c (SEP ID NP: 603) 

Rev: 5 '-3'= gccacccacctgtaatcc (SEP ID NO: 604) 

M203 = UTYl exonOl (1014) (503 bp) G to C at position 248; synonymous substitution, 
SER 

GagtgccaagctgaggatgaCCCCGTCATCAACGTGGGCAAGCTGCGTCCAGGCCTTCC 

CGGAGAGTATCGCCAGGCAAGCAGGCGGGTGATGGAGGTGCGTACCTGTCCA 

TGCCACCAAGCGCCTCGCTTTCCTCGACTGTCAGGCTAACAGACTCCTCTTCA 

CTCTCGCGGCTCGCTTTTCCTTCCGCCATTTTCTTTGCCTCATCACCGAAGGCA 

ACAGCGGCGGTAGTGAGCGACACTGCGCASGATTTCATGGAAACAACAAATT 

TCCAAGTCCCACGACGATACCCAACCTTAATCGAGTAGTTGAAAAGACGCCT 

TCAATCGCTGCTTGAGACTGTGACGCCAATTTTATCGCCTCCTCAGCGGCTGC 

AAGGAAAAAAGCTGAGGCAAAGACTTAAGCTACCGAAGCACGGGCAGCGGA 

ACTCGGCTACCTGGATCACATCTGGGAAACTACAGGGAAGGCAGAAGCTCGC 

AGTGCtggagagcacagcagaatt t (SEO ID NO: 605) 

For: 5'-3' = gaeteccaagctgaggatg a (SEO ID NO: 606) 

Rev 5 '-3 ' : aaattctgctgtgctctcc a (SEO ID NO: 607) 

New Rev 5'-3':tccttggcagccgctgagga g (SEO ID NO: 608) 

M204 = UTYl ex 02 = Intron 1 (11 58-4) (286 bp) T to G at position 234; non coding 

AaggggcgaagtattccagAGTACGGGGACAGCAAAGGCAAGAAACACTTTTCCGACC 

CCTTGGCCATGGAGCAGAGCCAAAATAAATACTGGCTGGGCGGTAAGGAAC 

GCGGGGCCTTGGTAGAGCAAAGTGCGGACCAAAGACTTTGCGTCTGGTTGCT 

TTTACCTTGCCTAGTAGGGTCTTCGTTCTGGCGCCATCTTCATGAAGCCTCAC 

GAACCCGAAGAGACGGCTGKAGAGAGAGAGACACAGAGCTTGTTAATGGTC 

TGAGAAAGCCAGTGACTTGCTCCTTCCCGAGTCCAAGAGCGACAGCGACAGA 

TTGGTGAGTGCCAAGCTGAGGATGACCCCGTCATCAACGTGGGCAAGCTGCG 

TCCAGGCCTTCCCGGAGAGTATCGCCAGCCAACCAGGCGGGTGATGGAGGTG 

CGTACCTGTCCATGCCACCAAGCGCCTCCCTTTCCTCGACTGTcaggctaacagactcct 

cttc a(SEOIDNO: 609) 
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For: 5'-3' = aaggggcgaagtattcca g fSEO ID NO: 607^ 
Rev 5 '-3': tgaagaggaetctgttagcct g (SEP ID NO: 608^ 

M205 = UTY Intron 2a (1221+3624) (541 bp) T to A at position 78. 

GtataatactgtggttggaaagcaCTAAAATTTAATTTTGGCTTACAGCATTATGCCTATAA 

ATAAATTTTGCCACCWGAGTCACAGACAAAACAGGCAAAACAATCTTATTTG 

GCAATTTAAATAATATCAAATGTTCCCTAGTTATTTCAATTTGACTCTTTTAAA 

AGCTAGCTAGTTAGTAATAAAAGTAGGCTGGATGCAGTGGCTCACTCCTGTA 

ATCCCAGCACTTTGGGAGGCTGAGGAGAGCAGATCACCTGAGGTCAGGAGTT 

CCAGACCAGCCTGGCCAACATGATGAAACCCTGTCTCTACTACAAATACAAA 

AAATTAGCCAAGCATGGTGGTGGATACCTGTAATCCCAGCTACTTGGGAGGC 

TGAGGCAGGAGAATCACTTGAACCCAGAACACAGAGGTTGCAGTGAGGTGA 

GACCGCACTATTCCACTCCAGCCAGGGCAACAAGAGTGAAACTCCATCTCGG 

GGGAAAAAAAAGTAAAGTAAACCAATACCAGAAAAGTGcccatttattatcacatagtttgg 

(SEP ID NO: 609) 

For : 5 ' -3 ' = gtataatactgtggttgeaaaec a (SEP ID NP: 610) 
Rev 5 '-3': ccaaactatgtgataataaatgg g (SEP ID NP: 611) 

M206 = UTY Intron 2b (1221+3671) (541 bp) T to G at position 31. 

GtataatactgtggttggaaagcaCTAAAAKTTAATTTTGGCTTACAGCATTATGCCTATAA 

ATAAATTTTGCCACCTGAGTCACAGACAAAACAGGCAAAACAATCTTATTTG 

GCAATTTAAATAATATCAAATGTTCCCTAGTTATTTCAATTTGACTCTTTTAAA 

AGCTAGCTAGTTAGTAATAAAAGTAGGCTGGATGCAGTGGCTCACTCCTGTA 

ATCCCAGCACTTTGGGAGGCTGAGGAGAGCAGATCACCTGAGGTCAGGAGTT 

CCAGACCAGCCTGGCCAACATGATGAAACCCTGTCTCTACTACAAATACAAA 

AAATTAGCCAAGCATGGTGGTGGATACCTGTAATCCCAGCTACTTGGGAGGC 

TGAGGCAGGAGAATCACTTGAACCCAGAACACAGAGGTTGCAGTGAGGTGA 

GACCGCACTATTCCACTCCAGCCAGGGCAACAAGAGTGAAACTCCATCTCGG 

GGGAAAAAAAAGTAAAGTAAACCAATACCAGAAAAGTGcccatttattatcacatagtttgg 

(SEP ID NP: 612) 

For: 5'-3' = gtataatactgtggttggaaagc a (SEP ID NP: 613) 
Rev 5 '-3': ccaaactatgtgataataaatgg g (SEP ID NP: 614) 

M207 = UTYl ex03 = Intron 3a (1330+18) (423 bp) A to G at position 79 ; non coding 
AggaaaaatcagaagtatccctgAAGAAGGAAAAAACGTTACAACTATGGGGCAAATGTA 

AGTCAAGCAAGAAATTTARAAAGAGAATAACAATACCTTTTGAATAATCTTC 

CAACAAGAGGTTGAAGTGACCTAATTGGCAAAAGAAGTCAGACTCCACTTTT 

CCTTCAGCTTTTAAGATTAAAGATTCGTAGCAGCGAACAGCCTAGAAATAAA 

AATTATAAACATTAAGAAAAAGGCATGTCCTTCCTGGAAGAATACATACATC 

TGCACGAGATTCTTAAAGAAATCAAAGCAACCATAAATGTATGTCATTTCTTC 

CATAGGCATAGGATTAAATTCGGCATTTCAGAGAGGAAATAACTTCTCTTTA 

AGAATTTACTAATGAAGAAATTAGATCCcaaggattcttggtgaatttt g (SEP IDNP: 615) 

For: 5'-3' = aggaaaaatcagaagtatccctg (SEP ID NO: 616) 

Rev 5 '-3': caaaattcaccaagaatcctt g (SEP ID NO: 617) 

M208 = UTYl = Intron 3b (1330+5798) (507 bp) C to T at position 352. 
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AtaaatacaaaatcacctgatggatATGCAAAAATTTATCAGCTTTACAAAGACATATAATA 

CCATTCTATGAGCACAAGTTTATTGCAATATTTTGTCCTTTACTGTCAACAAA 

AGAACACAGCCACATGATATAGGAAAAATCTATATTCTTTACAAATTTTCCAT 

GAATCTCTAGCTAAAAGATCATATGACATATATGCAACGATTTATCAGCTTTC 

AGAGCTTTAATTGATATTCATTACTTGTGGGTTCTGTTATTTGACTCACGAAA 

ATTTATATATACACAAAATCAATACTTAATGATGGTTTCAAAGATATTCACAG 

ACCTGCTCAGGGCAGCAATAAATTYGACCCACTGGATACACACTCCCAGCTA 

ATGTTAGAAGCGGTGGGCCTTTCTCTGACTTCATGTGTCAAGTATTCTAAACA 

AACAGGCTTTTCCTGCTGTATGCAGTGTCACATTTTTCTGATTTTTGCTCttttgtta 

gtaatttcectettta a TSEO ID NO: 618) 

For: 5'-3' = ataaatacaaaatcacctgateea t (SEP ID NO: 6m 

Rev 5 '-3 ' : ttaaacaecgaaattactaacaaa a (SEP ID NO: 620) 

M209 = UTYl = Intron 3c (1330+621 1) (550 bp) A to G at position 471. 

CactgtcttccacaatggttgAACTAGTTTACAGTTCCACCAACAGTGTATAAGTTTTCCT 

ATTTCTCCATATCCTCTCCAGCACCTGTTGACATTACTAAAATAACATTCTCAT 

CAAGGTCATCAGGGTCTCAGAACTGGCTACATACAACCTCCAAGAAAGTTTC 

GTTCTTTCTGTTTTTGCAATGTGTTCTGCCACAAATTCATCAGTTCTCAAAGCT 

AACAGAACTTTTACTAGTTGCCCAATGCATCAATTCCATAGTTCTGAGAGCAT 

GGGCATGAATGTCTGAAAACCTGAGGTATGATCACTAATATGCTATTCTCTGA 

ACTTCTCAATTGCATTTTCCTCCTTGAATAAATCAGACTAAATTAGTGACACC 

ACAAATTGTGATCATTGAGAAATCTCTAAAGGTTTTTCAGAAGCCGAGTAGG 

AAGCTATCTATGACTTTTTAAAACTCTGACTGAATTCTRAATATATTTAATTG 

GACATTACATGAAGACGTTGTGTATTTAACTTCTGAATGCAgggaagataaatacaaaat 

cacc t(SEO ID NO: 621) 

For: 5'-3' = cactetcttccacaateett g (SEO ID NO: 622) 
Rev 5 '-3': aggtgattttetatttatcttccc (SEO ID NO: 623) 

M210 = UTYl = Intron 3d (1330+6221) (550 bp) A to T at position 461. 

CactgtcttccacaatggttgAACTAGTTTACAGTTCCACCAACAGTGTATAAGTTTTCCT 

ATTTCTCCATATCCTCTCCAGCACCTGTTGACATTACTAAAATAACATTCTCAT 

CAAGGTCATCAGGGTCTCAGAACTGGCTACATACAACCTCCAAGAAAGTTTC 

GTTCTTTCTGTTTTTGCAATGTGTTCTGCCACAAATTCATCAGTTCTCAAAGCT 

AACAGAACTTTTACTAGTTGCCCAATGCATCAATTCCATAGTTCTGAGAGCAT 

GGGCATGAATGTCTGAAAACCTGAGGTATGATCACTAATATGCTATTCTCTGA 

ACTTCTCAATTGCATTTTCCTCCTTGAATAAATCAGACTAAATTAGTGACACC 

ACAAATTGTGATCATTGAGAAATCTCTAAAGGTTTTTCAGAAGCCGAGTAGG 

AAGCTATCTATGACTTTTTAAAACTCTGWCTGAATTCTAAATATATTTAATTG 

GACATTACATGAAGACGTTGTGTATTTAACTTCTGAATGCAgggaagataaatacaaaat 

cacc t (SEO ID NO: 624) 

For: 5 ' -3 ' = cactetcttccacaateettg (SEO ID NO: 625) 
Rev 5'-3': aggteattttetatttatcttccc (SEO ID NO: 626) 

Mill = UTYl = Intron 4a (1381+16283) C to T at position 381. 

CaattcactatttgaggaatccaAGTATTCCCCCTGGGGCACAGTTTAGGTATAAACACACT 
TCCACTACTAACTATCTCCAGCAGTTGCCTACCTATAAGCTCCACCTACAGGC 
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CTGAAGTCCAGGTCACACAGCCAGCTGCAATCACTGACAACACAAGTGCACA 

AACACAGGAAGCAGAACATACTACCGATGCTAGTATCACTGCACACACTACA 

CTGACCACCTAGGGGCTCAGAAACTCATTTACCCACCCAATCCACTGCTACC 

ACACTGGCATCTAAGAAGTCCACCCAGAGGCCCACCACGTGGTCCACCTGGA 

ATTGCCAATACAGATGCTGGCAAACAATGTCGTAGGCAAAAGGATGTTAACA 

ACAAGYACACCACTGAGACCAGTGAAACCTGACTACAGGCCTAACTGGCAC 

TGCAGTTTCCAGCAAATTTCTCCACAGCCTCCATTAGTAACCACATCCTAGTA 

TACCAAGGAAACCACAGGTACCATTAAGGGTATATActgccaaataaatcagagacttc 

rSEO ID NO: 627) 

For: 5'-3' = caattcactatttgaggaatcc a (SEP ID NO: 628) 
Rev 5'-3': gaagtctctpatttatttggca g rSEO ID NO: 629) 

M212 = UTYl ex05a (409 bp) Intron 4b (1381-22) C to A at position 234; non coding 

TataatcaagttaccaattactggcCAAGATGAAAGAATGATGGGCTGAACTTGATTAGAAA 

CTGCAGTAAAATAAGTGATACTACTGGAAATGTATGGTTACAGACATTAAAA 

TCACCATTTACTGGAAACAAATGGTATAAGTCAACTTACCAATGAAATGCAT 

TGTAGTAGAAGTAGACCAAACCAAGGCCATATAAAAACGCAGCATTCTGTTA 

ATATAAAACACAAAAMAACCTTTATAACAGATTTTATATCTATTACTATTAC 

ATATATTAATAAGAAGTCATGTAACGAGATGTTTTAAGTTCTGAATATTTTAC 

CATATATTACAATATTCTTCTCTACTTTTTCTCAAGTTCTCTCCATTTTGAAAA 

TTGGAATCAAtttgccattcaatgttacaaa a (SEO ID NO: 630) 

For: 5'-3' = tataatcaagttaccaattactgg c fSEO ID NO: 631) 

Rev 5 '-3': ttttetaacattgaateecaa a rSEO ID NO: 632) 

M213 = UTYl ex05b=Intron 4c (1381-78) T to C at position 290. Mimics M89 (409 
bp); non coding 

TataatcaagttaccaattactggcCAAGATGAAAGAATGATGGGCTGAACTTGATTAGAAA 

CTGCAGTAAAATAAGTGATACTACTGGAAATGTATGGTTACAGACATTAAAA 

TCACCATTTACTGGAAACAAATGGTATAAGTCAACTTACCAATGAAATGCAT 

TGTAGTAGAAGTAGACCAAACCAAGGCCATATAAAAACGCAGCATTCTGTTA 

ATATAAAACACAAAACAACCTTTATAACAGATTTTATATCTATTACTATTACA 

TATATTAATAAGAAGTCAYGTAACGAGATGTTTTAAGTTCTGAATATTTTACC 
ATATATTACAATATTCTTCTCTACTTTTTCTCAAGTTCTCTCCATTTTGAAAAT 
TGGAATCAAtttgccattcaatgttacaaa a CSEO ID NO: 633) 
For: 5'-3' = tataatcaaettaccaattactesc fSEO ID NO: 634) 
Rev 5 ' -3 ' : ttttgtaacattsaatggcaa a (SEO ID NO: 635) 

M214 = UTYl exl2 = Intron 1 1 (1971-60) (460 bp) T to C at position 404; non coding 

TattacaaaatatggaaacaaggcAACATCAAAACACAAATAGACAAACTTGCCAGCCACC 

CTTCTCCTGCCAATTATTATAGGAATATACGTGTCATTTAAAATATACTATTT 

AAAATTTTTACCTGTAGAAATTTAATTCTTGCAGCAAGCGTAGAGGTATTACT 

ACAACGTTTGCTTCTAGCTGCATTTAGGTAGCATTTAATGGCATCTTGAGGTT 

GATTGCAGGATTCATAGAGAGTACCTAGGTCCATCCAGGCTGCGGCATGCCC 

ATGGTCCAATTGTACAGCACAAATATATGCCTGTAAAGCATCCATAGGCTGA 

TTTTGCTGCTGATACAACACACTGGAAAGAAAAAGAATGCTGTCAAAAACTA 



98 



Atty. Docket No.: STAN-212 



ctggttactttcgttcgtttatttttcYgttgttttcagacagtgtctcacact 

GTCTCCCAGGctggagtgaagtggcatttc (SEP ID NO: 636) 
For: 5'-3' = tattacaaaatatggaaacaaggc (SEP ID NO: 637) 
Rev 5'-3': gaaateccacttcactcca g (SEP ID NO: 638) 

M215 = UTYl exon 14 (2358) (386 bp) A to G at position 163; silent substitution, SER 

GtaaaactcagatatatacatcccatgAAATATACACAGAAACTATAAATTAGCATTAATATC 

CTCTAAAATGATACTGTAGTAAAGAAATATTCTCAAACTGTTGGTAAATTTTA 

GAGAAAATAAAAATATTATACATACTTGCTGCATTAAGACAAACTGRGTTTC 

TAACTGTTCCAGCTGATGCTTCTGTGCTGGATTTAAATTATCTCTATTTGCTCG 

CAGTTGTTCCAAGTGCTAGAAGAAAAGAGATTAATATAATCAAAGTTTAATC 

TAAAATTTAAGACAATATAAGGCAACTCCTCACTAAAAAGACTACACAGAAC 

CTTTGCAGGATGAAAGACAGTGATTCCTAATGAAcgttaagatagtgattctttttttttiSEQ 

ID NP: 639) 

For: 5'-3' = gtaaaactcaeatatatacatcccat g (SEP ID NP: 640) 
Rev 5'-3': aaaaaaaaaeaatcactatcttaac g (SEP ID NP: 641) 

M216 = UTYl intron 18 3678+537 (557 bp) C to T at position 54. 

CtcaaccagtttttatgaagctagAAAAAAATTCCTTTATTAAAGAAATGTAAYATTCAACA 

GGTATACATAACTAGCAGTGTCAGAATTCAGATTTAGAACCATGTTTACTAA 

AAGCTTACCCTGGAACAATTATCTTTTGCTACTCTCATATAATCCCAGTCAAT 

ATTTGAGAAGGCCTTAATTTTTCTAGACAAAATCTGTTTGCATATCTGGTGGT 

CAAGAACCTTTTCTGTCAAAGGCCAGATAATAAATATTTTTGGCTTTATGGGC 

AACCTAGTCTCTTTAGCAAACTCTGTCAATGTACTGCAAATGCAATCATAAAG 

ACAGTAACTAAATAAATAAGCATAGTTATGTTCCAATAGAATTTTATTTTCAA 

AAGCAGGTTGGTGGGCAGCACTTCGAGTAAGAGCATTCATTTGTTAAGTGCC 

CTGAAATATAAACATGTTCTTCTGAAATATTAAACCTTTGAGAGTAAAGTCTA 

TGCTCCCTAAGGCAATCTGGCTTGATTTAAAGAATACATCGATTTTCTacaagaca 

cattagttcasactctc (SEP ID NP: 642) 

For: 5'-3' = ctcaaccaetttttatgaagcta g (SEP ID NP: 643) 

Rev 5 '-3 ' : gagagtctgaactaatgtetcttg t (SEP ID NP: 644) 

M217 = UTYl intron 17 3678+768 (461 bp) A to C at position 219. 

GcttatttttagtctctcttccatGACTCTTCTAATACCATCGTCAATAAATTTCAACTAGGTA 

AAAAATTAATATTGAACATCTGTCCAAAGAAAGGCCAGTATCTCCAAAATCC 

TCTCGTACAGATCTGTTTCGAGATCATTCTAATTACTGTATCTTCATATTTTAG 

GTTAAGATTCTTTAACTTGTGAAGGAGAATGAAAAAGTTGGGTGACACMAA 

CTCTTCAGAAGGAAAAATACATAAAAATTATTTTGATGAAAGCCACAGCAGC 

TTTATCAAATGCTTACGTTGCTAAATAGTAAAAAAAGCCACTTAAATTCCAAT 

GGAAATTTTATACCCACATGTATTTATGTAAAACTTTTAAATAACATGTATTC 

ATAATCACTTTTATATCCTCAACCAGTTTTTATGAAGCTAGAAAAAAATTCCT 

TTATTaaagaaatgtaacattcaacaggt (SEP ID NP: 645) 

For: 5'-3' = gcttatttttagtctctcttcca t (SEP ID NP: 646) 

Rev :5'-3': acctgttgaatgttacatttctt t (SEP ID NP: 647) 

M218 = UTYl intron 16 3679-281+768 (482 bp) C toT at postion 380. 
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TtgtgagtttttttccatcaatcTGGCTATTAAAAATCTGCAGTGCATCCTAACCTTTGATAT 

TATGTTGCTACATATTACAGTATTGTATCATTTGTCTTGTCAGGAAAGTGTGG 

AGGTAATAGCTAAAAAAAACCCTCTCTTTTAAAAATTACATTTTAAATTTGAT 

TCACTTTAAAACTGTTACCTATCTCTTATACCACAGTGATTTATAAAATTCTTT 

TAAATTAGTTGAGTTGTTCGAAAGTATTTCCCAAGCATATTTTTTGAGTTATC 

TTCTATTGCTTCTTAAATGAGACAACAGGTAGAAGAGACATTTAAAGTTTAA 

AATCAAACTGTTTTATAAACTATTAACAAAACTTTTAGAGAATAAAAACCAY 

AACAGGCAAACCTTAAATTTGTATTTATTGCCTCAAAGTTTCAACTGAAACGC 

TTATTTTTAGTCTCTCTTCCATGActcttctaataccatcgtcaataa a (SEP ID NO: 648) 

For: 5'-3' = ttgtgagtttttttccatcaatc (SEP ID NO: 649) 

Rev 5 '-3': tttattgacgatggtattagaaga g (SEP ID NO: 650) 

M219 = UTYl intron 1 6 3676-294 (482 bp) T to C at postion 232. 

TtgtgagtttttttccatcaatcTGGCTATTAAAAATCTGCAGTGCATCCTAACCTTTGATAT 

TATGTTGCTACATATTACAGTATTGTATCATTTGTCTTGTCAGGAAAGTGTGG 

AGGTAATAGCTAAAAAAAACCCTCTCTTTTAAAAATTACATTTTAAATTTGAT 

TCACTTTAAAACTGTTACCTATCTCTTATACCACAGTGATTTATAAAATTCTTT 

TAAATTAGYTGAGTTGTTCGAAAGTATTTCCCAAGCATATTTTTTGAGTTATC 

TTCTATTGCTTCTTAAATGAGACAACAGGTAGAAGAGACATTTAAAGTTTAA 

AATCAAACTGTTTTATAAACTATTAACAAAACTTTTAGGGAATAAAAACCAC 

AACAGGCAAACCTTAAATTTGTATTTATTGCCTCAAAGTTTCAACTGAAACGC 

TTATTTTTAGTCTCTCTTCCATGActcttctaataccatcgtcaataa a fSEP ID NP: 651) 

For: 5'-3' = ttgtgagtttttttccatcaatc rSEP ID NP: 652) 

Rev 5 '-3': tttattgacgatggtattagaaga g (SEP ID NP: 653) 

M220 = UTYl intron 1 6 3676-329 (482 bp) A to G at postion 367. 

TtgtgagtttttttccatcaatcTGGCTATTAAAAATCTGCAGTGCATCCTAACCTTTGATAT 

TATGTTGCTACATATTACAGTATTGTATCATTTGTCTTGTCAGGAAAGTGTGG 

AGGTAATAGCTAAAAAAAACCCTCTCTTTTAAAAATTACATTTTAAATTTGAT 

TCACTTTAAAACTGTTACCTATCTCTTATACCACAGTGATTTATAAAATTCTTT 

TAAATTAGCTGAGTTGTTCGAAAGTATTTCCCAAGCATATTTTTTGAGTTATC 

TTCTATTGCTTCTTAAATGAGACAACAGGTAGAAGAGACATTTAAAGTTTAA 

AATCAAACTGTTTTATAAACTATTAACAAAACTTTTAGRGAATAAAAACCAC 

AACAGGCAAACCTTAAATTTGTATTTATTGCCTCAAAGTTTCAACTGAAACGC 

TTATTTTTAGTCTCTCTTCCATGActcttctaataccatcgtcaataa a (SEP ID NP: 654) 

For: 5'-3' = ttgtgagtttttttccatcaatc (SEP ID NP: 655) 

Rev 5 '-3': tttattgacgatggtattagaaga g (SEP ID NP: 656) 

M221 = UTYl intron 18 (3784+165) (324 bp) G to A at position 200. 

GggaaatgtgaaaggaaaataTCTTGGGTACCTGAAATCACTATCCTAAAGGGAAAGGT 

CAAACTGGGTACTGCTTAGGGCAAACCTGCCTCCATTCTATTCAAAGTCACTC 

CTCTGTTTACTGAGCTAAATGTATATCTGTTATTATCCGTATATATCTGTATAT 

GATATCTATATTATCACTTGCATCAGTGCTAAAGATGCTTGCTCATGCACAAG 

AGGTATAAAATTGAGTGAGAAAGAAAGATAACACACATTAAAATAAAGACT 

CAGAATGTTGGGGGAAAAAATCAGTGAgtttctgtcagtgttataaaagttta a (SEP ID NP: 

657) 
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For: 5'-3' = gggaaatgtgaaaggaaaat a (SEP ID NO: 658) 
Rev 5 '-3': ttaaacttttataacactgacagaaac (SEP ID NO: 659) 

M223 = A8.05e (208 bp) C to T at position 67. 

ttcagcaagagtaagcaagaggCACTGAGCCGCTGGAGTCTGCACATTGATAAATTTACTT 

ACAGTYGTAAATAAATTGCATCATCTTCAGCTAGTAACACAGAGTCTAATTT 

TTATAGCGGCATACTTGCCTCCACGACTTTCCTAGACACCAGAAAGAAAGGC 

CAGAGCCAGCCTTAGCCTAATCaagaaccatgatccaaaaa gg (SEP ID NO: 660) 

For: 5'-3' = ttcagcaagagtaagcaagagg rSEP ID NP: 661) 

Rev 5'-3' = cctttttggatcatggttct t (SEP ID NP: 662) 

M224 = B9.60b (301 bp) T to C at position 193 

CttcaggcattattttttttggtTCTCCACTACAGGAGAAATGTAAATGTGATGAGTCAGAAT 

TTAGGATGGCTGTATGGGTTTCTTTGACTAATACAAGAAATCACTTTGTAATG 

AATGAAATCAGTGGTTTCTGCATTACTCCGTATGTTCGACATGAACACAAATT 

GATACACTTAACAAAGATACTTCTTTCYGCCCTTCCAAATATTTCAAAATAAG 

CTGGTCATAGTACTTGCTTTTCATAAAAAGATGGTAAGCTTCCAATATTTAGA 

TTTaaggaaaggtgaaggaacacta t (SEP ID NP: 663) 

For: 5'-3' = cttcaggcattattttttttg g (SEP ID NP: 664) 

Rev 5'-3' = atagtgttccttcacctttcct t (SEP ID NP: 665) 

M225= UTYl Exonlb, (528 bp) G to A at position 369. (518 C to T in cDNA utr region 

AaggaaaaaagctgaggcaAAGACTTAAGCTACCGAAGCACGGGCAGCGGAACTCGGC 

TACCTGGATCACATCTGGGAAACTACAGGGAAGGCAGAAGCTCGCAGTGCTG 

GAGAGCACAGCAGAATTTCTTAAAATCACAAACTTTGCCAGCACCAGCACAA 

AGTTGTAATTGTGTCACGGGCGAACCCCACGCAGCCGCCGCGACCTCCCCGC 

TCCCAACCACTTAGTTGTAGCCAATCTAGGCGACTGATTCGTCTCACGTGATC 

TTTGTTGACTTACGTCAGGCATTGCTCCACTGTACTCCTAGGCTGCTGGGACC 

CCGCCCAGCCAGTTCGCCAAGGACCTAGGAACATGACAGAGGCTGACTRATT 

CTGACCGCTGGTTGGTTGATGGTCACGTCTATGGAGAAAAGGGTAGTCTCTG 

GGATGGAACAACCTGTAGGTTGTGCTAGTTAAATGCATTAAGATAGAAAATG 

GAGTGTCTGTGCTGGGTGTTTTTGCAGTTGCGatacgcttgaaggggaagagiSEQJD 

NO: 666) 

For 5 '-3'= aaggaaaaaagctgaggc a (SEP ID NP: 667) 
Rev 5'-3'= ctcttccccttcaagcgta t (SEP ID NP: 668) 

M226 UTY Exlc 1 104 silent/glu (380 bp) C to T at position 158 

gagtgccaagctgaggatgaCCCCGTCATCAACGTGGGCAAGCTGCGTCCAGGCCTTCCC 

GGAGAGTATCGCCAGCCAACCAGGCGGGTGATGGAGGTGCGTACCTGTCCAT 

GCCACCAAGCGCCTCCCTTTCCTCGACTGTCAGGCTAACAGACYSYTCTTCAC 

TCTCGCGGCTCGCTTTTCCTTCCGCCATTTTCTTTGCCTCATCACCGAAGGCAA 

CAGCGGCGGTAGTGAGCGACACTGCGCASGATTTCATGGAAACAACAAATTT 

CCAAGTCCCACGACGATACCCAACCTTAATCGAGTAGTTGAAAAGACGCCTT 

CAATCGCTGCTTGAGACTGTGACGCCAATTTTATCGCctcctcagcggctgcaagga 

(SEPIDNP: 669) 

For 5'-3'=gagtgccaagctgaggat g (SEP ID NP: 670) 
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Rev 5'-3'=aaattctgctgtgctctcc a (SEP ID NO: 67 H 
M227 UTY Exlc 1 105 Glu/Gln C to G in at position 157 

GagtgccaagctgaggatgaCCCCGTCATCAACGTGGGCAAGCTGCGTCCAGGCCTTCC 

CGGAGAGTATCGCCAGCCAACCAGGCGGGTGATGGAGGTGCGTACCTGTCCA 

TGCCACCAAGCGCCTCCCTTTCCTCGACTGTCAGGCTAACAGACYSYTCTTCA 

ctctcgcggctcgcttttccttccgccattttctttgcctcatcaccgaaggca 

acagcggcggtagtgagcgacactgcgcasgatttcatggaaacaacaaatt 
tccaagtcccacgacgatacccaaccttaatcgagtagttgaaaagacgcct 

TCAATCGCTGCTTGAGACTGTGACGCCAATTTTATCGCctcctcagcggctgcaagga 
(SEP ID NO: 672) 

For 5'-3'=gagtgccaagctgaggat g rSEO ID NO: 673) 
Rev 5'-3'=aaattctgctgtgctctcc a (SEP ID NO: 674) 

M228 UTY Exlc (380 bp) 1 106 Glu/Gly T to C at position 156 

GagtgccaagctgaggatgaCCCCGTCATCAACGTGGGCAAGCTGCGTCCAGGCCTTCC 

CGGAGAGTATCGCCAGCCAACCAGGCGGGTGATGGAGGTGCGTACCTGTCCA 

TGCCACCAAGCGCCTCCCTTTCCTCGACTGTCAGGCTAACAGACYSYTCTTCA 

CTCTCGCGGCTCGCTTTTCCTTCCGCCATTTTCTTTGCCTCATCACCGAAGGCA 

ACAGCGGCGGTAGTGAGCGACACTGCGCASGATTTCATGGAAACAACAAATT 

TCCAAGTCCCACGACGATACCCAACCTTAATCGAGTAGTTGAAAAGACGCCT 

TCAATCGCTGCTTGAGACTGTGACGCCAATTTTATCGCctcctcagcggctgcaagga 

(SEP ID NO: 675) 

For 5 ' -3 ' =gagtgccaagctgaggat g (SEO ID NO: 676) 
Rev 5'-3'=aaattctgctgtgctctcc a (SEO ID NO: 677) 

M229= UTYl Intl2, A to C at position 159. (1560+7060 T to G in intron6) 
Group I 

GgtacacacctgtagtcccaacTGCTTGGGAGTCTGAGATGGAAGGATCACTTTGGGCCAG 

GAATTCCACGCGTTGTACTATGATTATGCCTGTGAATAGCCACTGCACTCAAT 

CCTGGAAAACAGTGAGAGCCAGTCTCTTAAAGTATAATTTCCTTMAATAAAAT 

ATATTTCAAAATCTCTCATTCTTATTTATGATCAAAAAATGTTATTCATCAATG 

TAGACTTTGAGCTTGGTCAATACTGAGCAAATAAAGCCCTCAAATATCCTTTT 

CATTTGACAGGTAACTACATGCCTACTAAGGCCACGTATTATGCATATAACAA 

TAAACAAACATAATCCCTCCACGAAAAAGCTCCAGCCAGAGAGAAATATTAA 

AGTAAATAATTATGCTCATCTAATCCATTCAGCAATGGCAAGAATTTCACATG 

AAAGTACAAGATGTCCAGCACAGATCTAACCACCTACAAATGGATGCCTCCTT 

GAGAAAATGTTATTAAGGTAGGACCTGCATGGATAAGTAAAAGttaccatgaaagagtt 

ctaaaaaat g (SEO ID NO: 678) 

For 5'-3'=ggtacacacctgtaptcccaa c (SEO ID NO: 679) 
Rev 5'-3'=cattttttagaactctttcatgeta a (SEO ID NO: 680) 

M230 (449 bp) UTY Ex9 intron 8 1651-143 T to A at position 367 
Group VIII 

AatgtcacatttagtcttaacccatAGACTTCTAAATGAAAACAAATGTCTAAGCAGAGGGA 
AAAAAATTGAACCTCAAAAGGCAAATCTCTTCAAATTAATGTAATGTATAAT 
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AAAAGTTTTCATGTACCTAACTGTTGCAATACAGTTGCTTTTACTTGTGCAGG 

AAGGTTTTCTGTCTGCAAAAGTTGTTCATATGCCTCCTTTGCAGAATGATACT 

TCCTCTAAAGAGCAAAGGAAAAAGAATATTTAGAGAAAAATAAATATTAAA 

ATAAAAATACTCTTGATTTTAACAATATATACATGGCCATACTTAACTTATAA 

GTAACAAATAATAAATCAATACGTAATGATGAATATTAAAAAWTATAAATG 

TGATAATAAAAAATAAAGTAATATTACAATATTATTAAAATAGCTAgcaatgaaga 

tttacatactaataatg t (SEP ID NO: 68 n 

For 5'-3'=aatgtcacatttagtcttaacccat (SEP ID NO: 682) 

Rev 5'-3'=acattattagtatgtaaatcttcattg c (SEP ID NO: 683) 

M231 UTY Exl3 Intron 13 2283+33 G to A at position 110 in 

Group VIII 

CctattatcctggaaaatgtggGCTCGTTTTAATTATATTCATATTAATTTAGTTAATCATC 

ATTCAATTAATACCTAAAAAACAACATTTACTGTTTCTACTGCTTTCRAATTG 

GGGGAAAGATCGTCAAAGAATTCATACCTGTAATTTCTGTGGTGTCAAACAC 

AACGAATAAACTTGCTGTACTGGATGATGTGAAAGACTCTGGCCACCATTCC 

AGTTATCAGAACCATTCTAAGGAAAATTTAGTGTAAAAGATTAAGAATATTT 

GCTTAATTTCATACACTTAGAGTTATGACTAGTGAGAAccaagtgactaggaatcggaat 

fSEO ID NO: 684) 

For 5'-3'= cctattatcctggaaaatgtg g (SEP ID NO: 685) 
Rev 5'-3'=attccgattcctagtcacttg g (SEP ID NP: 686) 

M232 = UTYl intron 17 3679-566 (461 bp) C to T at position 38 
Group VIII 

gcttatttttagtctctcttccatGACTCTTCTAATAYCATCGTCAATAAATTTCAACTAGGTA 

AAAAATTAATATTGAACATCTGTCCAAAGAAAGGCCAGTATCTCCAAAATCC 

TCTCGTACAGATCTGTTTCGAGATCATTCTAATTACTGTATCTTCATATTTTAG 

GTTAAGATTCTTTAACTTGTGAAGGAGAATGAAAAAGTTGGGTGACACAAAC 

TCTTCAGAAGGAAAAATACATAAAAATTATTTTGATGAAAGCCACAGCAGCT 

TTATCAAATGCTTACGTTGCTAAATAGTAAAAAAAGCCACTTAAATTCCAATG 

GAAATTTTATACCCACATGTATTTATGTAAAACTTTTAAATAACATGTATTCA 

TAATCACTTTTATATCCTCAACCAGTTTTTATGAAGCTAGAAAAAAATTCCTT 

TATTaaagaaatgtaacattcaacagg t (SEP ID NO: 687) 

For 5'-3'=gcttatttttagtctctcttcca t TSEO ID NP: 688) 

Rev 5 '-3'= acctgttgaatgttacatttctt t (SEP ID NO: 689) 

M233 = UTYl ExonlSn, T to C at positionl50, (3784+37 A to G at intronl8) 

Group III 

AtcacttgcatcagtgctaaagaTGCTTGCTCATGCACAAGAGGTATAAAATTGAGTGAGA 

AAGAAAGATAACACACATTAAAATAAAGACTCAGAATGTTGGGGGAAAAAAT 

CAGTGAGTTTCTGTCAGTGTTATAAAAGTTTAAAGAYAGTAAAATATATATTC 

AATCTTGGTTTTAAGCTTACCTAATTTAAGAGCTCCAGCAAGGCCACGTATTA 

CTGTAACAGGGTTTTTTGGATttgtacaaaattgatgtaatggagGAAAGAAAGCATCACGTT 

TATTTTCCAACTGTAAAAGCAAAATATTTTGTTAGGTCTCAGATAAATGACAA 

AATATACCTCAGATTTGTGCCTTTAATAAAATGATTAAATACAATACTTCAAA 
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TTTGTGAGTTTTTTTCCATCAATCTGGCTATTAAAAATCTGCAGTGCATCCtaacct 

ttgatattatgttectaca t rSEO ID NO: 690) 

For 5'-3'=atcacttgcatcagtgctaaag a (SEO ID NO: 691) 

Rev 5'-3'=atgtagcaacataatatcaaaggtt a (SEC ID NO: 692) 

M234= UTYl Exon20n, C to T at position 253, (4049 G to A in cDNA, codon 1015, 

Arg/Gln) 

Group III 

tctccattagcaatgtgtgttttACATACTGTAATTTTGCTTACATTTTTAAAAGTTTACCGGG 

CATGGTGGCTCACACCTGTAATCCCAGCACTTTGGGATGCTGAGGCAAGCAGA 

CCACCTGAGGTCAGGAGTTCAAGACAAGCCTGGCCAACATGGTGAAACCCTG 

TCTCTACAAAAATACAAAAATTAGTTGGGCATGATGGCAGGTGCCTGTAATTC 

CAGCTATTCGGGAGGCTGAGGTGGGAGAATYGCTTGAACCCAGGAGGCGGAG 

GCTGCAGTGAGCTGAGATCACACCATTGCATTCCAGCCTGGGTGAGAGAGAA 

TGAGACTCTGTCTCAAAAACAATAAAAAATAATAAAATAAAATAAAAGTTTA 

ATAATCTATGAGCACTTTAAAAACATACTATTAACAGTATGCACTAGACAATA 

ATTATGAAAGTAATATGCACTATTAAAAAATAGCAACAATTAAAAAAGGAAG 

AAAGAAAAACTTACTCTCAATGATTCCTGGaaggaggaagcctggtatt g fSEO ID NO: 

693} 

For 5'-3'=tctccattagcaatgtgtgtttt TSEO ID NO: 694) 
Rev 5'-3'-caataccaggcttcctcct t TSEO ID NO: 695) 

M235 = (317 bp) DFFRY Exon4, T to G at position 155. (1 859 in cDNA, codon 65, 
Asp to Glu 

tagatatttttccttaatctgtggtTTAAATTTGGAATATTTAATTTTTAATTAAGACTTCATCA 

CCTGATTCTTCCAATGAGAATTCCGTAGCAACTCCTCCTCCAGAGGAACAAG 

GGCAAGGTGATGCCCCACCACAGCATGAAGATGAAGAKCCTGCATTTCCACA 

TACTGAGCTGGCAAACCTGGATGACATGATCAACAGGTGCATTTGTTTGGATT 

TGTTTTATTAATGGATGCAGTAAACTAGAAAAGCAAAACTACTTCCAGCATT 

GCAACTAGTAGTAAATgagaaaaagaaaagaetagattetag t (SEP ID NO: 696) 

For 5'-3'= tagatatttttccttaatctgtgg t fSEO ID NO: 697) 

Rev 5 '-3'= actacaatctactcttttctttttctc (SEP ID NO: 698) 

M237= DFFRY Exon30, (366 bp) G to C at position 39. (5903-132 in intron29) 
Group III, 325 bp w/out homopolymer region in STS. 

TtgcatttactgttctagagagttctCAAAAAGAAATASGAAACCACTTGAACAGTTTGGGGA 

AGTTGTATAGAAGATCTCATTTCCTTCCAGCTCTCTGTTCTCCTAACTCCTTGT 

CCTTTTCTATCTCCATGTTGTGAGTTGGGCCTATAATATTTTTCCTTTTGCAGGA 

TAATGTTAAAAACACAGGTGAAACAGGTGTCGAAGAGCCAATACTGGAAGGC 

CACCTTGGGGTAACAAAAGAGTTATTGGCCTTTCAAACTTCTGAGAAAAAGTA 

TCACTTTGGTTGTGAAAAAGGAGgtgctaatctcattaaagtaagtacTTTTTTTTTTTCTTTTT 

TTGAgatggagtcttgctctgtgg (SEO ID NO: 699) 

For 5'-3'=ttgcatttactgttctagagagttc t (SEO ID NO: 700) 

newRev 5'-3'=gtacttactttaatgagattagcac (SEP ID NO: 701)H omopolymer clipped off 
M238= DFFRY Exon43, C to G at position 28 (8729-54 in intron42) 
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Group I 

GtactaaatggcacataattaggaaCTSAAATGTTAGCTACTATTGGATATTACAAAGTTTT 

ACATCTGCTTCTGTTTTAGAATTCATAATGCACTTAAAGGAATTCCAGATGAC 

AGAGATGGGCTGTTCGATACAATACAGCGCTCRAAGAATCACTATCAAAAAC 

GAGCATATCAGTGCATAAAATGTATGGTAGCTCTATTTAGCAGTTGTCCTGTT 

GCTTACCAGATCTTACAGGTGAGGGTTTTTCTCTTATAAATTTGTAGAAACCT 

CTGTCACAAGTAAGGAAATGATCGTGAAATTTTTGTATTAGCATTTTAAgctgata 

ctgaaaatcattctaaat t (SEP ID NO: 702^ 

For 5 ' -3 '=gtactaaatggcacataattagga a (SEP ID NO: 703) 

Rev 5'-3'= aatttagaatgattttcagtatcagc (SEP ID NP: 704) 

M239 = DFFRY Exon43, G to A at position 148 (8795 in cDNA, codon 2377, silent/Ser 
Group I 

GtactaaatggcacataattaggaaCTSAAATGTTAGCTACTATTGGATATTACAAAGTTTTA 

CATCTGCTTCTGTTTTAGAATTCATAATGCACTTAAAGGAATTCCAGATGACA 

GAGATGGGCTGTTCGATACAATACAGCGCTCRAAGAATCACTATCAAAAACG 

AGCATATCAGTGCATAAAATGTATGGTAGCTCTATTTAGCAGTTGTCCTGTTG 

CTTACCAGATCTTACAGGTGAGGGTTTTTCTCTTATAAATTTGTAGAAACCTC 

TGTCACAAGTAAGGAAATGATCGTGAAATTTTTGTATTAGCATTTTAAgctgatac 

tgaaaatcattctaaat t (SEP ID NP: 705) 

For 5 ' -3 ' =gtactaaatggcacataattagga a (SEP ID NO: 706) 

Rev 5'-3'= aatttagaatgattttcagtatcagc (SEP ID NO: 707) 

M240 = DBY int2n, C to T at position 47, (1 16+613 in intronl. 

CtgtggaattcttgaagacgagTGACTATAATATAGCACAACGTAAYAAGTATCCTGTATC 

TTGTTTCTGGTGGGGTCCCGTAGCCACGGAGCAACCGTTGCCCGGGTGCTGAG 

CGTGCCGAAACTGGGCTTCCGGTATGGAAAGTTTTGTGACGCAGAAGGACCG 

GAAAGGGATGGTGGGGAGGGTAGGGAAGGATGGCTGCCGCGTGCTTCTCTTG 

ACCCTGTAGAAATAATGGAAATTGGACGCCCGCGGAAAGACACCTGGAAGGT 

TAGAGATCCAGCATTGCGCTACACCCCTTTGTTAATTCAGTCACTGGACAGCC 

GCCTAGCCGAGAGCTGTGGGGTTTTTATATGGTATTGTATCTTTACTTTAGGCG 

ATACATGCAGAAGTCGTCCGGTAgaaaactaacctcgaatgttgat t (SEP ID NP: 708) 

For 5 ' -3 ' =ctgtggaattcttgaagacga g (SEP ID NP: 709) 

Rev 5'-3'=aatcaacattcgaggttagttttc (SEP ID NP: 710) 

M241 DBY Intron 4 (intron 1) G to A at position 57 cDNA# 1 17-989 

AactcttgataaaccgtgctgTCTAGTTCACTAGAATTAAGTAGTAAATTCAGATGRCAA 

GATTTTTAAGTACAGTAGTATCTTAATTGATGATTCATGTAATGTGATAGTAT 

CTTGAACTTATATATGTAAGCTTTCTACGGCATAGAAAGTTTGTGCAAAAAGG 

TGACCAAGGTGCTCTTGGCATTGGTCTTAACGTGTTTTTTGAAAAAAATCTAT 

TTTAACGTACATGGTTTTTTCCCCCACCCCCGCCACCGCTTCAGAGTTGTTCTA 

GGTAAGGTATTATGCTGAAAGCCCTTAAAGCGAAATAACCTTTTTTCTAGTTT 

TAAAATCCATCAGTATAAGgaggcatgaattgagattgg a (SEP ID NP: 71 1) 

5 '-3' For aactcttaataaaccatqctg (SEP ID NP: 712) 

5 '-3' Rev tccaatctcaattcatgcctc (SEP ID NP: 713) 
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M242 DBY Intron 4 (intron 1) C to T at position 337 cDNA# 1 17-866 
Group X 

AactcttgataaaccgtgctgTCTAGTTCACTAGAATTAAGTAGTAAATTCAGATGGCAA 

GATTTTTAAGTACAGTAGTATCTTAATTGATGATTCATGTAATGTGATAGTAT 

CTTGAACTTATATATGTAAGCTTTCTACGGCATAGAAAGTTTGTGCAAAAAGG 

TGACCAAGGTGCTYTTGGCATTGGTCTTAACGTGTTTTTTGAAAAAAATCTAT 

TTTAACGTACATGGTTTTTTCCCCCACCCCCGCCACCGCTTCAGAGTTGTTCTA 

GGTAAGGTATTATGCTGAAAGCCCTTAAAGCGAAATAACCTTTTTTCTAGTTT 

TAAAATCCATCAGTATAAGgaggcatgaattgagattgg aCSEO ID NO: 714^ 

5 '-3' For aactcttaataaaccatactg (SEP ID NO: 715) 

5 '-3' Rev tccaatctcaattcatacctc fSEOIDNO: 716) 

M243= DBY int6, (401 bp) T to C at position 142, (1 17-356 in intronl) 
Group III 

ttttgagcttttgatgtttaggaATTTATCTGCATTAAAAATAGTTGTACCGTCTTCAGGGCAA 

AGATAAATTAAGGAATCTTCAAATGATTTTAATGTCCATTTATTTTTAGGGTTA 

GAATATCAAGAAAACCACTGTCAYTGGGAAGATTTCACTATCATGACTGTAGC 

TAAATTGGATGTTGAAGTTACTGAGAAATTGATGGTAAATTTTTTTAGTTAGG 

AAAGTTTTCACTTCGGAAAATTGTTAAGGAAAATTTGTTTTGAATTAATGAAT 

TTGAACTCATTACTGTGAAACTGCTGGTATTCAGCTGATGCCATTTGCATTTGT 

CATGGTTGGTAGACCTGGACATCTTTAAAATTTGGCAGGTAATACCAGGCcgaca 

tggcagctaagttt g (SEC ID NO: 717) 

For 5 ' -3 '=ttttgagcttttgatgtttagga CSEO ID NO: 718) 

Rev 5'-3'=caaacttagctgccatgtc g (SEO ID NO: 719) 

M244= DBY int6, (401 bp) A to C at position 174, (1 17-323 in intronl) 

Group I 

ttttgagcttttgatgtttaggaATTTATCTGCATTAAAAATAGTTGTACCGTCTTCAGGGCAA 

AGATAAATTAAGGAATCTTCAAATGATTTTAATGTCCATTTATTTTTAGGGTTA 

GAATATCAAGAAAACCACTGTCATTGGGAACATTTCACTATCATGACTGTAGC 

TAMATTGGATGTTGAAGTTACTGAGAAATTGATGGTAAATTTTTTTAGTTAGG 

AAAGTTTTCACTTCGGAAAATTGTTAAGGAAAATTTGTTTTGAATTAATGAAT 

TTGAACTCATTACTGTGAAACTGCTGGTATTCAGCTGATGCCATTTGCATTTGT 

CATGGTTGGTAGACCTGGACATCTTTAAAATTTGGCAGGTAATACCAGGCcgaca 

tggcagctaaattt g fSEO ID NO: 720) 

For 5'-3'=ttttgagcttttgatgtttagg a rSEO ID NO: 721) 

Rev 5'-3'=caaacttapctgccatgtc g (SEO ID NO: 722) 

M245= DBY int8, del AAACA at position 264, ( 1 74+779 in intron2) 
Group I 

gacgaagaacctaacattcagtgATAAAACCAAGCTCATCTGATTTTAAGGTGATGAGTTA 
GCTATATTCCTGTGAAAGGAAATTAGTTATAAAGACATTCTTTTGAAATACTT 
GGTCTTGTTTGGTTTTGGAAGATTGGGTGAGGTTAGTATTTGGATAGGAGAGT 
AAGGCTGGTGGTTATTCAGTAGTATCCCTGGTTTGAGTCCAGGTTTCTTACTGT 

TGTTCAACAAGGAAAGTAGTTGGTATGCTTTGAAACAAAACAAAACAGAAC 
ACTTTTAAGTTKTATAAATTTATTTCAAACTTTGTCGTTATATGAACATTACAG 
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ATATTTAAATGGTAGAGACATTTTTGGATATTTAGTTAAATCCAAAAGTAGGA 
GGTTTAGTTCAAATTTGGATTTTTGAGTTAcaaaatcaggtagttaagtactgtctaiSEQJD 
NO: 723^ 

For 5'-3'=gacgaagaacctaacattcagtg (SEP ID NO: 724) 
Rev 5 '-3 '=tagacagtacttaactacctgatttt g (SEO ID NO: 725) 

M246= DBY intS, T to G at position 284, (174+799 in intron2) 
Group I 

gacgaagaacctaacattcagtgATAAAACCAAGCTCATCTGATTTTAAGGTGATGAGTTA 

GCTATATTCCTGTGAAAGGAAATTAGTTATAAAGACATTCTTTTGAAATACTT 

GGTCTTGTTTGGTTTTGGAAGATTGGGTGAGGTTAGTATTTGGATAGGAGAGT 

AAGGCTGGTGGTTATTCAGTAGTATCCCTGGTTTGAGTCCAGGTTTCTTACTGT 

TGTTCAACAAGGAAAGTAGTTGGTATGCTTTGAAACAAAACAAAACAGAACA 

CTTTTAAGTTKTATAAATTTATTTCAAACTTTGTCGTTATATGAACATTACAGA 

TATTTAAATGGTAGAGACATTTTTGGATATTTAGTTAAATCCAAAAGTAGGAG 

GTTTAGTTCAAATTTGGATTTTTGAGTTAcaaaatcaggtagttaaetactgtct a (SEO ID NO: 

726) 

For 5'-3'=gacgaagaacctaacattcagt g fSEO ID NO: 727) 
Rev 5'-3'=tagacagtacttaactacctgattttg (SEO ID NO: 728) 
M247= DBY int9n, T to C at position 224, (1 75-693 in intron2) 
Grroup II 

AtggtagagacatttttggatatttAGTTAAATCCAAAAGTAGGAGGTTTAGTTCAAATTTGG 

ATTTTTGAGTTACAAAATCAGGTAGTTAAGTACTGTCTACTTCATAAGTTCTT 

TTACTTCTTAATCATAGACTGGCCTGTTGATTTAACTGAAAACACTTGATTTG 

TTTTCCAGATCATTTTCACTTTCCAACTTTTCATGTGTTTTTATGGTATCACTT 

YAATCTACCAGTACAGAATTTTTTTTCTTTTTTTGAGACGGAGTCTCGCTCTG 

tcgcccaggctggagtgcagtggcgcgatctcggctcaccccaagctccccc 
tcccaggttcatgccattctcctgcctcagcctcctgagtagctgggactgca 
ggtgccggccaccatgcccggctaattttttctatttttttttagtagagaca 
gggtttcaccttgttagccaggatggtctcgatctcctgacctcgtgatctgc 

CCGCCTTGGCCTCCCaaagtgctgggattacagg c (SEO ID NO: 729) 
For 5 '-3'= atggtagagacatttttggatatt t (SEO ID NO: 730) 
Rev 5'-3'=ecctgtaatcccagcactt t (SEO ID NO: 731) 

M248= DBY int9n, T to C at position 494, (175-444 in intron2) 
Group VI 

AtggtagagacatttttggatatttAGTTAAATCCAAAAGTAGGAGGTTTAGTTCAAATTTGG 

ATTTTTGAGTTACAAAATCAGGTAGTTAAGTACTGTCTACTTCATAAGTTCTT 

TTACTTCTTAATCATAGACTGGCCTGTTGATTTAACTGAAAACACTTGATTTG 

TTTTCCAGATCATTTTCACTTTCCAACTTTTCATGTGTTTTTATGGTATCACTTT 

AATCTACCAGTACAGAATTTTTTTTCTTTTTTTGAGACGGAGTCTCGCTCTGTC 

GCCCAGGCTGGAGTGCAGTGGCGCGATCTCGGCTCACCCCAAGCTCCCCCTC 

CCAGGTTCATGCCATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGACTGCAGG 

TGCCGGCCACCATGCCCGGCTAATTTTTTCTATTTTTTTTTAGTAGAGACAGG 

GTTTCACCTTGTTAGCCAGGATGGTCTCGATCTCCTGACCTCGTGATCTGCCC 

GCCTYGGCCTCCCaaagtgctgggattacaggc (SEO ID NO: 732) 
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For 5 '-3'= atggtagagacatttttggatatt t (SEP ID NO: 733^ 
Rev 5'-3'=gcctgtaatcccagcactt t (SEP ID NO: 734) 

M249= DBY intlO, A to G at position 313, (175-167 in intron2) 
Group II 

TttcaccttgttagccaggatGGTCTCGATCTCCTGACCTCGTGATCTGCCCGCCTTGGCCT 

CCCAAAGTGCTGGGATTACAGGCGTGAGCCACCGTGACCAGCCCAGTACAGA 

TTTTTTAAAAGCCTCTTACTGGTTAGTTAATTTAGTATAGCACATAAGAGTCT 

TTTTTCCCTAGTAGGCTTTTATACTGGGGTAATTACCATGTTTAATGGTCAGTG 

TTGATTCATGAAGCAGTTATTGGAAATAGATCCTTTTAAAAGATAATTGTTAG 

ATAACCACTACTAGCTACTGAAATATTTGTGGTTTGCARTGTATTTTAGAGTA 

AGCATTTTTTCCGCTCATCTTGCAAAGTAGTTTATTGTATAAAATACAGGTTTT 

AAAAGTTTGTTTTCCAGGACCTATTTTTTAATagacattttctaaaagcagtatctt g (SEO ID 

NO: 735) 

For 5'-3'=tttcaccttgttagccaggat (SEO ID NO: 736) 
Rev 5 ' -3 '=caagatactgcttttagaaaatgtct TSEO ID NO: 737) 

M250= DBY int 1 1 n, A to G at position 299, (223+687 in intron3) 
Group III 

TaacagttgttaagattaccacttttGGCCACATCCAATAAGCTGGTGAGATTGTCTGGTTTCA 

GCCTAAACAACTTCATTTGAAAGGTGTTGCATGAAATGCCTTAAAACACTTA 

GGATGGTTTACTATTAAATTTGTAATTTAGAAAAGTTTAATTGGGGTGATGTT 

TTGAGTGCTGCATATACATCAAAAAAATTCTAGGAGAAGGAAAGGTCAGGAA 

AAGTATTTAAAACCAAAAGGAAAGAAGGTAATGATAAAGGGGTGTGGAGTG 

GGTTTGTATTTCTATGTTTAGTCTGTRGCCTCTTTAGGTCTGTTTATCAGAAGA 

CCACTTAGCTAATGATTGTATTATTTTTTCAGAATAACTGGAGAATTGTTATT 

CTGAAAAAATATTGCATCTGGctggaattgcatcaaaggt t (SEO ID NO: 738) 

For 5'-3'=taacagttgttaagattaccacttt t (SEP ID NO: 739) 

Rev 5'-3'=aacctttgatgcaattcca g (SEP ID NP: 740) 

M251= DBY intl2n,(site a) (nominal, 418 bp) G to A at position 279, (223+1051 in 

intron3. Site within STS with a 7 T homopolymer length polymorphism allele. 

aaatattgcatctggctggaATTGCATCAAAGGTTTATTAACTGCCTTAAGGAGAGTTGGC 

AATATTTTAGTATTTGAGGGGATGGAAGAGACCTTAAACATCTAACTTCCTAA 

ATCTGGGAAGTACAATCGATTTAGTACAATAGATCTAGATTTAGGAAGTACA 

ATTATTCATTTGTCTAATATTGGAGATTTAAAAGCAGGGGAAAATAACTTTAT 

TAACTTGTAACTTTAAACATTCATTGAAATGTTTGAATTTAGGTAAGTGTGTG 

GTTGTGRAgtgagtttactcttgtcattTTTTTTTTATCAGTTTGTAGACATGGAAAGTAG 

GCAACAATGAGGGTTTTTTTGTTTTAACACAAGTATACCTTATTCTTAACGAG 

CATATTaagattacatagttacttttggact t (SEP ID NO: 741) 

For 5'-3'=aaatattgcatctggctgg a (SEO ID NO: 742) 

Rev 5 ' -3 '=aagtccaaaagtaactatgtaatct t (SEO ID NO: 743) 

New Rev 5'-3'=aatgacaagagtaaactcac (SEO ID NO: 744) to exclude poly T region 

M252=DBY intl2n, (419 bp)ins T at position 354, (223+1 127 in intron3. (site b) 
Homopolymer 7T's to 8T's 
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Group VI. 

AaatattgcatctggctggaATTGCATCAAAGGTTTATTAACTGCCTTAAGGAGAGTTGG 

caatattttagtatttgaggggatggaagagaccttaaacatctaacttccta 

aatctgggaagtacaatcgatttagtacaatagatctagatttaggaagtac 

aattattcatttgtctaatattggagatttaaaagcaggggaaaataacttta 

ttaacttgtaactttaaacattcattgaaatgtttgaatttaggtaagtgtgt 

ggttgtgaagtgagtttactcttgtcattttttttttatcagtttgtagacatg 

gaaagtaggcaacaatgagggttttttttgttttaacacaagtataccttatt 

CTTAACGAGCATATTaagattacatagttacttttggact t (SEP ID NO: 745) 
For 5'-3'=aaatattgcatctggctgg a (SEP ID NO: 746) 
Rev 5'-3'=aagtccaaaagtaactatgtaatc tt (SEP ID NO: 747) 

M253 = DBY intl 3, (400 bp nominal) C to T at position 283 
Group VI 

gcaacaatgagggtttttttgTTTTAACACAAGTATACCTTATTCTTAACGAGCATATTAAG 

attacatagttacttttggacttttagaatttgaggctattttagaggtctggt 
agagcaaagtagacaacatggaaattccttgttttgtattgactacttccatt 
tagctgatctgtttctttttggtgttactagacaaagctagattttaaaagatg 
aattaagatgctcagctaactagtcctgtttatagtattgttgatagatagca 

agttgaYttctccaggttcttcattgaatgagtccttgtttactatgatgcttg 

CTACATACAGTTGCTACATACTACTATGTATGAGTAGTTTTTGGTCATaaactgcata 

gaggtggagct g (SEP ID NO: 748) 

For 5'-3'=gcaacaatgagggttttttt g rSEP ID NP: 749) 

Rev 5'-3'=cagctccacctctatgcagtt t (SEP ID NP: 750) 

M254 = DBY intl3, (400 bp nominal, 418 bp derived)18bp INSERTION + 2bp 
substitution, A to G and G to C at positions 339, 340 
Group VIII 

gcaacaatgagggtttttttgTTTTAACACAAGTATACCTTATTCTTAACGAGCATATTAAG 

ATTACATAGTTACTTTTGGACTTTTAGAATTTGAGGCTATTTTAGAGGTCTGG 

TAGAGCAAAGTAGACAACATGGAAATTCCTTGTTTTGTATTGACTACTTCCAT 

TTAGCTGATCTGTTTCTTTTTGGTGTTACTAGACAAAGCTAGATTTTAAAAGA 

TGAATTAAGATGCTCAGCTAACTAGTCCTGTTTATAGTATTGTTGATAGATAG 

CAAGTTGACTTCTCCAGGTTCTTCATTGAATGAGTCCTTGTTTACTATGATGCT 

TGCTACATACTACTATGTTTACTATGATRSTTGCTACATACTACTATGTATG 

AGTAGTTTTTGGTCATaaactgcatagaggtggagct g (SEP ID NP: 751) 

For 5'-3'=gcaacaatgagggttttttt g (SEP ID NO: 752) 

Rev 5'-3'=cagctccacctctatgcagtt t (SEP ID NP: 753) 

M255= DBY intl4, (within derived 471 bp) C to T at position 107, (224-813, in intron3) 
Group V 

ttttttttgagacggagtcttgCTGTGTTGTCCAGGCTGGAGTACAGTGGCGCGATCTCAGC 

tcactgcaagctccacctcttgggttcatgccattctcctgcctYaggctcct 
gagtagctgggactacataggtgcccgccaccatgcccagctaatttttttgt 
atttttagtagagacggggtttcaccgtgttagccaggatggtcttgatctcc 
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tgaccttgtgatctgcctgccttagccCtcccaaagtgctgggattacaggt 
gtgagccatccctgttttaatccatctgacatatttcttctgattatgtagctc 
tcttagttcaagcttttctgtaggtaacccacagtccctgaggtaatctttta 
cttagctgggccttcccaaaatgtgtattatatatagcatatgttaaatgttt 

AGGTTTAACACCTtttgtattattcaggatttgtcaag (SEP ID NO: 754^ 
For 5'-3'==ttttttttgagacggagtctt g (SEP ID NO: 755) 
Rev 5'-3'=cttgacaaatcctgaataatacaa a (SEO ID NO: 756) 

M256 = DBY intl4, (derived 471 bp) ins C at position 249, (224-672 in intron3) 

Group V 

ttttttttgagacggagtcttgCTGTGTTGTCCAGGCTGGAGTACAGTGGCGCGATCTCAGC 

tcactgcaagctccacctcttgggttcatgccattctcctgcctcaggctcct 

gagtagctgggactacataggtgcccgccagcatgcccagctaatttttttgt 
atttttagtagagacggggtttcaccgtgttagccaggatggtcttgatctcc 

tgaccttgtgatctgcctgccttagccCtcccaaagtgctgggattacaggt 
gtgagccatccctgttttaatccatctgacatatttcttctgattatgtagctc 
tcttagttcaagcttttctgtaggtaacccacagtccctgaggtaatctttta 
cttagctgggccttcccaaaatgtgtattatatatagcatatgttaaatgttt 

AGGTTTAACACCTtttgtattattcaggatttgtcaa g (SEO ID NO: 757) 
For 5'-3'=ttttttttgagacggagtctt g (SEO ID NO: 758) 
Rev 5'-3'=cttgacaaatcctgaataatacaa a (SEO ID NO: 759) 

M257= DBY intl4, (nominal 470 bp) T to C at position 373, (224-547 in intron3) 
Group I 

ttttttttgagacggagtcttgCTGTGTTGTCCAGGCTGGAGTACAGTGGCGCGATCTCAGC 

TCACTGCAAGCTCCACCTCTTGGGTTCATGCCATTCTCCTGCCTCAGGCTCCT 

GAGTAGCTGGGACTACATAGGTGCCCGCCACCATGCCCAGCTAATTTTTTTGT 

ATTTTTAGTAGAGACGGGGTTTCACCGTGTTAGCCAGGATGGTCTTGATCTCC 

TGACCTTGTGATCTGCCTGCCTTAGCCTCCCAAAGTGCTGGGATTACAGGTGT 

GAGCCATCCCTGTTTTAATCCATCTGACATATTTCTTCTGATTATGTAGCTCTC 

TTAGTTCAAGCTTTTCTGTAGGTAACCCACAGTCCCTGAGGTAAYCTTTTACT 

TAGCTGGGCCTTCCCAAAATGTGTATTATATATAGCATATGTTAAATGTTTAG 

GTTTAACACCTtttgtattattcaggatttgtcaa g (SEO ID NO: 760) 

For 5'-3^=ttttttttgagacggagtctt g (SEO ID NO: 761) 

Rev 5'-3'=cttgacaaatcctgaataatacaa a (SEO ID NO: 762) 

M258=DBY intl5, (475 bp) T to C, at position 123, (224-388, in intron3) 
Group VI 

TatatagcatatgttaaatgtttaggtTTAACACCTTTTGTATTATTCAGGATTTGTCAAGGATG 

GGACATAACTAAGAAACTAACAATGGGCTTGCACTAGCTACAAGTTCAGCTT 

AAAAAYTGGGAACTTGGAATCCCTCTTAGTCATAGCTTAAAAAAAGACTCAT 

CTTAAATAATTTAATTGGAGTAGGTTTATATTTTGGATATGTAACATTTACAC 

TTAAAAAATGAATGAAAAAAATTGTTACGATAGTATAGTATTAATAGCATAG 

CTATGTTACATGCAAGCTACCTTGTTCTCAGGTCATGAGATTACTTTGCTTCAT 

ATAATAATCTCTGGTGGAAGAAAACATTAAAGCTTTTAACAATTCTGCTTATG 
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GGACTTGTAGACCATTGGTCCCATAAAGATAACATAAAGGAAGACTACATGT 
GAAGGACTTCATATTTTgaaagatgcaaattattcaaaagtc (SEP ID NO: 763) 
For 5'-3'=tatatagcatatgttaaatgtttagg t (SEP ID NO: 764^ 
Rev 5'-3'=gacttttgaataatttgcatctttc (SEO ID NO: 765) 

M259= DBY intl6, (396 bp)T to G at position 151, (352+271, in intron4 
Group IX 

CagaatgttggtttactcattgttTTGTTAGCAGTAAGAGGTCTTTATTAATTTATTAAATTA 

GATGAATATGGTATTTGACACAGTGAAATCTGTTTCAACTTAAATGATACTTA 

AAGCCTGTCTGTGACAGCTTTAAACACTTCATTTKTGATGTGTGTTATAAGTT 

GATCTTAAAAACCTAATGGCTGTATTTAATCCTTTCTGTTTTTCACAAATAGG 

AGTAAAACTCTAAAAATATTCTCTTGTCACATGTCTACTTTCATATAAAGGAG 

AAATTCAAGTGTTATTCCTGCTTTCCTACTAGTAAATATATTTAGATGATACT 

ATTTTAAATGAAGATGTAAAGTACGTAACTAGTTATAAGTATCTaaaaacctaattctt 

agcatgtg a (SEP ID NP: 766) 

For 5'-3'=cagaatgttggtttactcattgt t (SEP ID NP: 767) 
Rev 5'-3'=tcacatgctaagaattaggttttt (SEP ID NP: 768) 

M260= DBY intl9, (343 bp) G to A at position 253, (608-124 in intron6) 
Group VI 

CcacacccagctcatttttGTACTTTTAGTAGAGACAGGGTTTCGCCATGTTGGCCAGGC 

TGGTCTCAAATTCCTGATCTCAAGTGATCTTCATGCCTTAGCCTCCCAGAGTG 

CTGGGACTACAGGCATCAGCCACCATACCTGGCCTCCAAAAACTTTTTTCAAT 

GTAGATTAAACCCAGGCATTTTCTTAAAAAATGCCATGAATCTTTTACTGAAA 

TCATAGCATCTGTAAACTAAATCAGACAGTTTARTTGGTTACTTCCATTAATA 

TGTTAGTATAAAACAGAAATTGCGACAGATACAGCATTTTATATctgctatgtttacttc 

tgtatttact t (SEP ID NP: 769) 

For 5'-3'=ccacacccagctcatttt t (SEP ID NP: 770) 

Rev 5'-3'=aagtaaatacagaagtaaacatagc ag (SEP ID NP: 771) 

M261= DBY int22, (284 bp) A to G at position 213, (1090-32 in intronlO) 
Group X 

AtttgaggctctgagcttcaTTTTAACAATCAACATGGGTAATTCGGTTGTTACCTTGAGC 

ATTTCATCTCATGATTTTGTGTGTGTTTGTGTGTGTATGCATTTGTTGAGTATA 

TGTCAAATTGTGACACTGCAATAGTTACTACTTGAGTTACTATATTAGTGCAA 

TTAATTACACAACTATATATAGTAATTAGTTTCTCAGATCTAATRATCCAGTA 

TCAACTGAGGGTTTTCGTAATAGGTACTTAGTGTTGGATGAAgctgataggatgctggat 

at g (SEP ID NP: 772) 

For 5'-3'=atttgaggctctgagcttc a (SEP ID NP: 773) 
Rev 5'-3'=catatccagcatcctatcagc (SEP ID NP: 774) 

M262= DBY STSOl, (502 bp) del A at position 226, (1-2908 out side of 5' region) Group 
III 

agctgtttggacttgagtagttgTAGAATAACTGAAAATAGGAAACTGCTATATATATATGT 
ATGTATAATATATATAACCTTTTTTCAGGTACTCCTATTGCAATACCTGCATTT 
CAGCACTATTCAAAAGTAAAATAAGTCCCAGAGCCAGGTTAGTCATTATGTC 
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CTATTTATTGCTAATTTTCATATACAAATGAGAGCTGTCAGAATTCACAGCTT 

CTGAATATCAGAAGCTCATGTTTTCCCTGGTCTATACAAAAAGGAAATAAGT 

GAGGCCAAAAATGTACTTTAACAGTGCTCCATAATACGAATCTCATAAATGA 

GCTGGAATAGACCCTGAGGTCTTCAAGCCTAGTTTCTCAAGATCGTATTTTGT 

AAACTTGTGCTAGCAGTTTTGAATATCACAATGATTGGCATGGGCTGCTGACA 

TTTTAGCAGGCAGGGCTCAGGGTGTTAGATGTCCTGTAATTCAGGgacattcacagta 

gaaaatactttg g (SEP ID NO: 775^ 

For 5 '-3'= agctgtttggacttgagtagtt g (SEP ID NO: 776') 

Rev 5'-3'= ccaaagtattttctactgtgaatgt c (SEO ID NO: llTt 

M263=DBY STS06, (515 bp) G to C at position 332, (1-341 out side of 5' region) 

Group III 

ccactcagctttcctcaggtGCAGTCAGGTCCATCCTGCAGAGGGACCTTCTGCGGACCT 

GTTCTTTCACCTCCCTAACCTGAAGATTGTATTCAAACCACCGTGGATCGCTC 

ACGTAAAATGGTCACTGCGCCTAACACCTGGGATCCCGTAACCCTTATCTATC 

TTGGCTTCAGAGAGTTTTTTGACTAGTTCCAACTTTGCTGAAGCTTGTCAAAG 

GTAGGTGACGGCTAGTTGGAACGGAAAAATTTTACGAAACTTCCTATTCTCA 

GAAGTAAAAGGGAAGAGAGAGTGCTTAAGGAAGAAGGGAAGTTGAGGGTGG 

GTAAGGAGGSAGCGGGAGTTAGTGGTAGATTGTCACTGTGTTTAAGATTTCC 

ccaaggcgaaaaaggcgaaagatatgttgctagatccctagaattcgaaggc 
attaggagagggcggggatagcaaacatcgcgcgaattttgagaggcgctg 

GGACTACGTAATCCCGcgatcttatgactaaacgaac g fSEO ID NO: 778'> 
For 5'-3'= ccactcagctttcctcaggt TSEO ID NO: 779) 
Rev 5'-3'= cgttcgtttagtcataagatc g (SEO ID NO: 780) 

M264=DBY Exonl7, (552 bp) C to T at position 1 15, (1988 at cDNA, codon639, 

silent/Gly) 
Group III. 

tccaactctagatttcttttactggTTTTATGTTAAAGTACTTGAGAAAAAAAAGGTATTAAC 

GAATGACTTAATTTCTCTCTAAACATTTTTCTTGATAGGTGGCTATGGAGGYT 

TCTACAATAGTGATGGATATGGAGGAAATTATAACTCCCAGGGGGTTGACTG 

GTGGGGCAACTGAATCTGCTTTGCAGCAAAGTCACCCTTACAAAGAAGCTAA 

TATGGAAACCACATGTAACTTAGCCAGACTATATTGTGTAGCTTCAAGAACTT 

GCAGTACATTACCAGCTGTGATTCTCCTGATAATTCAAGGGAGCTCAAAGTC 

ACAAGAAGAAAAATGAAAGGAAAAAACAGCAGCCCTATTCAGAAATTGGTT 

TGAAGATGTAATTGCTCTAGTTTGGATTAAACTCTTCCCCTCCTGCTTTAGTGC 

CACCCCAAACTGCATTTATAATTTTGTGACTGAGGATCGTTTGTTTGTTAACG 

TACTGTGACTTTAACTTTAGACAACTTACTACTTTGATGTCCTGTTGgctcagtaatg 

ctcacgatacc (SEO ID NO: 781) 

For 5'-3'=tccaactctagatttcttttactg g (SEO ID NO: 782) 

Rev 5'-3'=ggtatcgtgagcattactgagc (SEO ID NO: 783) 

M265= DBY STS07, C to A at position 298, (2312+358 outside 3' region) 
ttagacaacttactactttgatgtcctGTTGGCTCAGTAATGCTCACGATACCAATTGTTTTGAC 
AAAATAAATTTACTAAACTTGGCCTAAAATCAAACCTTGGCACAGAGGTATG 
ATACAACTTTAACAGGAGTCATCAATTCATCCATAAATATAAAAAGGGAAAA 
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AAACTTAAGGCAGTAGTCTGCATTAGGACTGTTTGAGTTTTGCAGACTTGGGG 

TTGGGAGAACATCTTAAAGCATTAAAGCATAGTTTTTTGTATGGCCAACCTTA 

CTAAATTAAGTTCTGACTTGCTMACTCTATCCTGGATAGGCACTTGGGAACTT 

ACACTCTTTAAGCCATTCCAGTCATGATGAGGTGGAATGTATCAGTATACCA 

ATTAATATTTTTGAAAGAGCTCTTTTAGGTTAATTTAAGTacagcaatttctcatgtaatgttt 

a (SEP ID NO: 784) 

For 5'-3'=ttagacaacttactactttgatgtcc t (SEP ID NO: 785) 
Rev 5 ' -3 '=taaacattacatgagaaattgctg t fSEO ID NO: 786) 

M266= DBY STS08, (444 bp) T to C at position 208, (2312+623 outside 3' region) 
Group II 

tgaggtggaatgtatcagtataccAATTAATATTTTTGAAAGAGCTCTTTTAGGTTAATTTAA 

GTACAGCAATTTCTCATGTAATGTTTAGGGAGTTTATTCTAACCTAGGCAAAC 

GGCATGCTATCACAAGAAAGGTTTAAAGCTTTGATAAAATGGGGGAGATTTA 

ATCAGTTTTTTTAATGCCTGCTATAAAAATTTGAAATATYAGAATGGCCGACC 

ATGGCAGTGACCAGGCCTCACTACAGGCCTGGTTGGATTCTGGTCTTTAATGC 

ATGCTAGTGTTGATGTTTTTTGGTCAAGAACGGTTTAAACAGGAAGGATTGTG 

CAGCAGGCTTTAATTTAATGTAGATTCATACTGCTCTGTTAAAGCTGCATTGA 

AATGTTAAAATGGCTTACACTTGCAGACTTTGCAAATCTTaagactaacaaatccttgaaat 

c a (SEP ID NO: 787) 

For 5'-3'=tgaggtggaatgtatcagtatacc TSEP ID NP: 788) 
Rev 5'-3'=tgatttcaaggatttgttagtct t (SEP ID NP: 789) 

M267 EIFIA Y STS12 (site a) (287 bp) T to G at position 148. STS also contains two 
Group I associated mutations 

ttatcctgagccgttgtccctgTGTTTCCATTTCTCTTTTCCTCATTTCTCATCATCTACATTT 

ctcctgtacttgttcattaaataatgattccttggatataccaagtctggata 

gcggattcgatggaagcatttttgtaaataKacgttcagtattttgtgtgga 
agaacacaatctagctgatgcctgcaatcccagccctttggaaagcgaggtg 

GGTGGATTGCTTGAAGCTACGAGTTTGACACTAGCCTGGGCAACagggtacaaccgt 
gtctctac a (SEP ID NP: 790) 

newFor 5'-3=ttatcctgagccgttgtccct g (SEP ID NP: 791) 
Rev 5'-3'=tgtagagacacggttgtaccc t (SEP ID NP: 792) 

M268 = EIF 1 A_Y STS5a, (427 bp) A to G at position 292, 
GRPUP VII 

ctaaagatcagagtatctccctttgCAAAATGTCCATTAAATCTTTGCTGATGTTATTATCCCT 

gtacctgactctatccttaaatagtaaggcttcctttattcttgtagggtaga 
acttttaaactgagtgatgcctaaaaatgttctcaataaagagagtatctcca 
aaacacgtcggatttgtttaaagaggaagtgtggattttttgatcttagaaa 
ggaaacgagataaaatattaaacgactttaatttttgtatgatcatgcctagc 

ctcattcctctaaaatRtaatttaaagtggattctgttacatggtatcacaat 
agaaggggaatgatcagggtttggttaattctggtaaattgaaaacaatttt 

TTTTTT(T)ATCATATGTGCCTCAgaaggcacacaaaagaagtatagt fSEP ID NP: 793) 
For: 5 '-3'= ctaaagatcagagtatctccctttg rSEP ID NP: 794) 
Rev: 5'-3'= actatacttcttttgtgtgccttc (SEP ID NP: 795) 
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M269 - EIF1A_Y STS5b, (427 bp) T to C at position 358, 
Group IX 

CtaaagatcagagtatctccctttgCAAAATGTCCATTAAATCTTTGCTGATGTTATTATCCC 

tgtacctgactctatccttaaatagtaaggcttcctttattcttgtagggtag 

aacttttaaactgagtgatgcctaaaaatgttctcaataaagagagtatctcc 

aaaacacgtcggatttgtttaaagaggaagtgtggattttttgatcttagaa 

aggaaacgagataaaatattaaacgactttaatttttgtatgatcatgccta 

gcctcattcctctaaaatataatttaaagtggattctgttacatggtatcaca 

atagaaggggaatgatcagggtttggttaatYctggtaaattgaaaacaatt 

TTTTTTTT(T)ATCATATGTGCCTCAgaaggcacacaaaagaagtatagtJ^EQJDNOi796) 
For: 5 '-3'= ctaaagatcagagtatctcccttt g (SEP ID NO: 797) 
Rev: 5'-3'= actatacttcttttgtgteccttc rSEQ ID NO: 798) 

M270 = EIFl A_Y STS5, (428 bp) ins T at position 387.. Has ancestral T at M281. 
HOMOPOLYMER 

CtaaagatcagagtatctccctttgCAAAATGTCCATTAAATCTTTGCTGATGTTATTATCCC 

TGTACCTGACTCTATCCTTAAATAGTAAGGCTTCCTTTATTCTTGTAGGGTAG 

AACTTTTAAACTGAGTGATGCCTAAAAATGTTCTCAATAAAGAGAGTATCTCC 

AAAACACGTCGGATTTGTTTAAAGAGGAAGTGTGGATTTTTTGATCTTAGAA 

AGGAAACGAGATAAAATATTAAACGACTTTAATTTTTGTATGATCATGCCTA 

GCCTCATTCCTCTAAAATATAATTTAAAGTGGATTCTGTTACATGGTATCACA 

ATAGAAGGGGAATGATCAGGGTTTGGTTAATTCTGGTAAATTGAAAACAATT 

TTTTTTTTTATCATATGTGCCTCAgaaggcacacaaaagaaetatag t (SEP ID NO: 799) 
For: 5 '-3'= ctaaagatcagagtatctccctttg fSEP ID NP: 800) 
Rev: 5 '-3'= actatacttcttttgtgtgccttc (SEP ID NP: 801) 

M271 = UTYl intron 17 3679-566 (461 bp) A to C at position 296 

Group VIII. Discovered while typing M232. This STS also contains M217 site. 

gcttatttttagtctctcttccatGACTCTTCTAATACCATCGTCAATAAATTTCAACTAGGTA 

aaaaattaatattgaacatctgtccaaagaaaggccagtatctccaaaatcc 
tctcgtacagatctgtttcgagatcattctaattactgtatcttcatattttag 
gttaagattctttaacttgtgaaggagaatgaaaaagttgggtgacacaaac 
tcttcagaaggaaaaatacataaaaattattttgatgaaagccacagcagct 

ttatcaaatgcttacgttgctMaatagtaaaaaaagccacttaaattccaat 

ggaaattttatacccacatgtatttatgtaaaacttttaaataacatgtattc 

ataatcacttttatatcctcaaccagtttttatgaagctagaaaaaaattcct 

TTATTaaagaaatgtaacattcaacagg t (SEP ID NP: 802) 
Rev :5'-3': acctettgaatgttacatttctt t (SEP ID NP: 803) 

M272= EIFl A_Y STS4, (496 bp) A to G at position 212, 
GRPUP VIII 

CaggaggggaccatgttttATAGTCCACAAAAACTCTGTTTAGATTATTCCTTCCTGGGA 
CCCAGACCAATTTGTCTTCTTTTTACTTGCCTGTTGGCAGCATGGAATCTGTTT 
CATTTTCTCTTTTTAGCTGTCACGACACACAGCTCTTGAGGTACTTGGTGACA 
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GTACAGTGCAGTCTTTCCTGGGCATTACTCTTTGCTCTCCCGAARACCCACTA 

ACGGGTTGTGTGTATAATAAGGTTTTATTTTATTTTATTTTATTTTTTACTGCA 

AAATTATTGGAGGATAAAGTGTATTCTGGGAGAAGTCTAATTAGAAAGAGTT 

AGCAAAGGCTTATGCTTTTTCACTAACATTTTCTCAGATGGTACTGAACAACT 

TCAGTAGGTATCTTGTTCTCACCTTTATTTCTAGTGATGAGATTCCCAGTTCTC 

TAAGCCATCAGCTCTAAAGATCAGAGTATCTCCCTTTGCAaaatgtccattaaatctttgctg 

(SEP ID NO: 804) 

For 5 '-3'= caggaggggaccatetttt (SEP ID NO: 805) 
Rev 5'-3'=cagcaaagatttaatggacatt t rSEO ID NO: 806) 

M273= EIFl A STS8, (502 bp) C to G at position 189 
GROUP II 

CacatcaggaaaagggcatcCTTTGGCCTATACTTGTGAAGAGCTAGAGTAAGGTGCTC 

CCCACCTTTGAGATTGCTAAAGTTGTCATTCTTTTGGAAATTTATGAGCTAAT 

CATCATTTAGTCATTTGAAAAGCTGCCAAACTTTTGTAAAACCCAGTAAGGA 

AAGCAGGTATGATCTTTGTCCTGASGCAGCTAAGTTCAGGCACGATTAATTGC 

TCGAAATATAGAATGTGTTTTCCTTTGTAGAAATTTAGTTTTGGCATGCCCTA 

AAATGCATCAGAATCTGGATAAATCACAGAGTTCTGGAAGCCCAATTGTCTT 

CTATAGTGGCACAGAACAATGTGAGACTGCCCCAGAGGTAGTGGGTGAATTC 

AAGAAGTTAGATGTCTGGCTTTATGGTGGCCAGGTATATGTTTTATTCTATTT 

GCAGTGTTAACATTTTTATTCAAATTCTTCAATCGATCCCTTAATATTACTGTA 

atttgtagcctttctccctc c (SEO ID NO: 807) 

For 5'-3'=cacatcaggaaaagggcatc (SEP ID NO: 808) 

Rev 5'-3'=ggagggagaaaggctacaaa t (SEP ID NP: 809) 

M274= EIF1A_Y STS2a, (457 bp) C to T at position 47, 

GRPUPVIIIw/Mll 

gccatgcccaagaataaagGTACTGCTGTAAGCCTCTGGGACTATAYCTCGGCTTGCTCT 

GCCAGTAACCCCGACGCCTGTTCCAGGCCGCAGTGACTGTTCTAACGGCGGT 

ACTGGCCACTGCGACCCCAGCACTGTGTTCGGGAAAGGAGCTGGGAATGCCC 

TATTTGGTCACATTGGGGTGGGACAGACGCCATTTTTGTGGGGCCTCCTTCGG 

AAGATAGCGGGCTTTTGCTGCTGATTTCACGCCAGACGGAAAACGTATAGGT 

AGGGACGGTTGAGGGACCTTAACCGGACGGCCTGGCTTTCCAGAATAGGCAC 

ATGSAAACACTTCCCTGCTACTTTCCTGGAAGCGGTTCTTAACTTTGAAGACT 

TACCTATCTGGACAGTTAAAAGTATTGCTAAGGATACTCCCTTTTCCTTGTTA 

AACAGTGGGgaagccttgaagcatgtttag (SEP ID NO: 810) 

For 5'-3'=gccatgcccaagaataaa g (SEP ID NP: 811) 

Rev 5'-3'=ctaaacatgcttcaaggcttc (SEP ID NP: 812) 

M275= EIFl A_Y STS2b, (457 bp) C to G at position 325 
GRPUP X 

gccatgcccaagaataaagGTACTGCTGTAAGCCTCTGGGACTATAYCTCGGCTTGCTCT 

GCCAGTAACCCCGACGCCTGTTCCAGGCCGCAGTGACTGTTCTAACGGCGGT 

ACTGGCCACTGCGACCCCAGCACTGTGTTCGGGAAAGGAGCTGGGAATGCCC 

TATTTGGTCACATTGGGGTGGGACAGACGCCATTTTTGTGGGGCCTCCTTCGG 

AAGATAGCGGGCTTTTGCTGCTGATTTCACGCCAGACGGAAAACGTATAGGT 
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AGGGACGGTTGAGGGACCTTAACCGGACGGCCTGGCTTTCCAGAATAGGCAC 

ATGSAAACACTTCCCTGCTACTTTCCTGGAAGCGGTTCTTAACTTTGAAGACT 

TACCTATCTGGACAGTTAAAAGTATTGCTAAGGATACTCCCTTTTCCTTGTTA 

AACAGTGGGgaagccttgaagcatgtttag (SEP ID NO: 8131 

For 5'-3'=gccatgcccaagaataaa g (SEP ID NO: 814) 

Rev 5'-3'=ctaaacatgcttcaaggcttc rSEP ID NO: 81 51 

M276 EIFl A_Y STS12 (site b) (287 bp) T to A at position 58. 

Group I associated mutation. Has another Group I site (M277) and a Group VI site 
(M267). 

ttatcctgagccgttgtccctgTGTTTCCATTTCTCTTTTCCTCATTTCTCATCATCWACATT 

TCTCCTGTACTTGTTCATTAAATAATGATTCCTTGGATATACCAAGTCTGGAT 
AGCGGATTCGATGGAAGCATTTTTGTAAATATACGTTCAGTATTTTGTGTGGA 
AGAACACAATCTAGCTGATGCCTGCAATCCCAGCCCTTTGGAAAGCGAGGTG 
GGTGGATTGCTTGAAGCTACGAGTTTGACACTAGCCTGGGCAACagggtacaaccgt 
gtctctaca (SEP ID NO: 8161 

newFor 5 ' -3'==ttatcctgagccgttgtccctg (SEP ID NO: 817) 
Rev 5'-3=tgtagagacacggttgtaccc t (SEP ID NP: 818) 

M277 EIFl A_Y STS12 (site c) (287 bp) G to T at position. 

Group I associated mutation. G to T at position 151 . Has another Group I site (M277) 
and a Group VI site (M267). 

ttatcctgagccgttgtccctgTGTTTCCATTTCTCTTTTCCTCATTTCTCATCATCTACATTT 

ctcctgtacttgttcattaaataatgattccttggatataccaagtctggata 

gcggattcgatggaagcatttttgtaaatatacKttcagtattttgtgtgga 
agaacacaatctagctgatgcctgcaatcccagccctttggaaagcgaggtg 

GGTGGATTGCTTGAAGCTACGAGTTTGACACTAGCCTGGGCAACagggtacaaccgt 
gtctctac a (SEP ID NP: 819) 

newFor 5'-3=ttatcctgagccgttgtccct g (SEP ID NP: 820) 
Rev 5'-3'=tgtagagacacggttgtaccc t (SEP ID NO: 821) 

M278= DBY intl2n, site c ((nominal, 418 bp)) T to G at position 374, Site within STS 
with 7 T homopolymer. 
Group I. 

aaatattgcatctggctggaATTGCATCAAAGGTTTATTAACTGCCTTAAGGAGAGTTGGC 

AATATTTTAGTATTTGAGGGGATGGAAGAGACCTTAAACATCTAACTTCCTA 

AATCTGGGAAGTACAATCGATTTAGTACAATAGATCTAGATTTAGGAAGTAC 

AATTATTCATTTGTCTAATATTGGAGATTTAAAAGCAGGGGAAAATAACTTTA 

TTAACTTGTAACTTTAAACATTCATTGAAATGTTTGAATTTAGGTAAGTGTGT 

GGTTGTGGAgtgagtttactcttgtcattTTTTTTTTATCAGTTTGTAGACATGGAAAGTA 

GGCAACAATGAGGGTTTTTTTGTTTTAACACAAGTATACCTKATTCTTAACG 

AGCATATTaagattacatagttacttttggactt (SEP ID NP: 822) 

For 5'-3'-=aaatattgcatctggctgg a (SEP ID NP: 823) 

Rev 5'-3'=aagtccaaaagtaactatgtaatct t (SEP ID NP: 824) 

New Rev 5'-3'=aatgacaagagtaaactcac (SEP ID NO: 825)t o exclude poly T region 
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M279= DBY intl2n, site d ((nominal, 418 bp)) C to T at position 93, Site within STS 
with 7 T homopolymer. 
Group I 

aaatattgcatctggctggaATTGCATCAAAGGTTTATTAACTGCCTTAAGGAGAGTTGGC 

AATATTTTAGTATTTGAGGGGATGGAAGAGAYCTTAAACATCTAACTTCCTA 

AATCTGGGAAGTACAATCGATTTAGTACAATAGATCTAGATTTAGGAAGTAC 

AATTATTCATTTGTCTAATATTGGAGATTTAAAAGCAGGGGAAAATAACTTTA 

TTAACTTGTAACTTTAAACATTCATTGAAATGTTTGAATTTAGGTAAGTGTGT 

GGTTGTGGAgtgagtttactcttgtcattTTTTTTTTATCAGTTTGTAGACATGGAAAGTA 

GGCAACAATGAGGGTTTTTTTGTTTTAACACAAGTATACCTTATTCTTAACG 

AGCATATTaagattacataettacttttggact t (SEP ID NO: 826^ 

For 5'-3'=aaatattgcatctggctgg a (SEP ID NO: 827) 

Rev 5'-3'=-aagtccaaaagtaactatgtaatct t (SEO ID NO: 828) 

New Rev 5'-3'=aatgacaagagtaaactcac (SEO ID NO: 829) to exclude poly T region 

M280 revised B9.36 c (386 bp) STS G to A at position 280 
Group VI 

ccagtcagcagtacaaaagttgACAGCTTCAGCAAAATTGTAGCCTTGGTTAAAACCACTG 

TGGTAAGCACGAGGAAAAGTGATGACAAACTCCCCTGCACACTGGTTTGTGC 

GGACAACCTAAAAAGGAGAAAAAAGCAGAAAGAGGTGTGGGTCAGAACTAA 

TGGGCCAGATGTGAACTCAAAGATGTCTCTAGATGCTGTAACAGATGTAGGA 

AGAGTGGAAAGGCTCTATCTTCAAGTACGTGTCCTAAAAGAAAATGAGATTG 

TGAATTTAAAARTGGTATTCATAGAAAAGTACTCAAAATATGTGTAATTCAA 

AAAACAAATATAGAGGGGTCCACGAACAAGTGAAAAGACTCTttgcttctataatcaaa 

gaaatgc (SEO ID NO: 830) 

newFor 5'-3' = ccagtcagcagtacaaaagtt g (SEO ID NO: 831) 
newRev 5'-3' = gcatttctttgattatagaagca a fSEO ID NO: 832) 

M281 = G3.27f (393 bp) G to A at position 247. 

Discovered while typing Ml 23 

tggtaaactctacttagttgcctttTGGAAATGAATAAATCAAGGTAGAAAAGCAATTGAGAT 

actaattcatgctctcaggggaaaatctgaataaagctatcttttctaacaca 
gagcaagtgactctcaaagtcacagtatctgaactagcatatcagcatcgcc 

tgaatacctagaaatgcaaattcctgggcaacaccagaatctaacaaagcaa 

aaaactatggggggaacagggaagtcRgtttaataatactgagtttgtgca 
acctcaactttgctttataggaaagcaaaatctcaatatgataaagttttctt 

CAACAAAACTCTGAGATAACTATGTTGAGGGAAAGAAGTTGATCACATgcaaga 

aaatctaattcgct g (SEO ID NO: 833) 

For = tggtaaactctacttagttgccttt (SEO ID NO: 834) 

Rev 5'-3' = cagcgaattagattttcttgc (SEO ID NO: 835) 

M282 = G3.27g (393 bp) A to G at position 316. 
Group VI 

tggtaaactctacttagttgcctttTGGAAATGAATAAATCAAGGTAGAAAAGCAATTGAGAT 

ACTAATTCATGCTCTCAGGGGAAAATCTGAATAAAGCTATCTTTTCTAACACA 
GAGCAAGTGACTCTCAAAGTCACAGTATCTGAACTAGCATATCAGCATCGCC 
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tgaatacctagaaatgcaaattcctgggcaacaccagaatctaacaaagcaa 
aaaactatggggggaacagggaagtcggtttaataatactgagtttgtgcaa 

cctcaactttgctttataggaaagcaaaatctcaatatgataaRgttttcttc 

AACAAAACTCTGAGATAACTATGTTGAGGGAAAGAAGTTGATCACATgcaagaa 

aatctaattcgct g rSEO ID NO: 836^ 

For = tggtaaactctacttagttgcctt t (SEP ID NO: 837) 

Rev 5'-3' = cagcgaattagattttcttgc (SEP ID NO: 

M283 = DBY STS 09b (429 bp) A to G at position ? 
STS also contains M200. 

ggcttacacttgcagactttgCAAATGTTAAGACTAACAAATCCTTGAAATCACACAGCTT 

GCAAATACGTACTAAACTGCACAAGGTGTGTGTTCTATATGTGCAGTTTTAGC 

GTATTTTAGTTGCATAGGTTTCCATGGTATTTATAGTCTCTTGTGCTAAATTTG 

GCCAAAGATGATTGTCCACCACTAAAAATGCCTCTCCCACTTGGAATTCTGTA 

CTGATTTTGTGGCCAGATGCAATGATCTTTAAAAACAAATCTTTTCAATGGCA 

TAAGAAGTTGACRAAAATTTCTTAAAGTGCAATAGATTTTCAAGTGTATTGTG 

CCTTGTTCTAAAACTTTTAAGTAGGTGCACTTGACAGTATTGAGGTCATTTGT 

TAAGGTGCTATTTCAATTAGTGTAggtttagactcttgtacatttctcc (SEP ID NO: 839) 

For = ggcttacacttecagacttt g (SEP ID NO: 840) 

Rev: 5'-3'= ggagaaatgtacaagaetctaaacc (SEP ID NO: 841) 

M284 = EIFl AY STS34a, (399 bp nominal) del ACAA at position 105, STS has another 

marker, M306, 
GroupIX. 

GgcagttttcatttaagcagaGGCAACAAATGTAATACTAATGTTTGATTATTATAGAAAA 

AAGTATTCATCTTAGCAAAGTTTTAACTATGGGATTATTTTTAACAAACAAT 

TGTGTTTTCTTTTTCTTAAAGACAAACACAATGCATACTTACTGCCGAAAGCT 

TGACAAGATTAAAATAAGTCCCTCATGACACCATCAAAGAGAATATGCACTG 

TTGTAAAGCCTGCGTATTTTACTTGGCAGCTATTTTCATTATTTATCATATTGC 

ATTTTATGAAAAGATTTTTATATAAACATGAAGATCTTGATGAAATTATTGGC 

ATTTCAGGAAGTGCTGAAATGTTATTGGAAGTGATGAAATTATTGGCATTTCA 

Ggaagtgctgaaagtttcgc t (SEP ID NO: 842) 

F 5'-3' = ggcagttttcatttaagcag a fSEO ID NO: 843) 

R 5 ' -3 ' = agcgaaactttcagcacttc (SEP ID NO: 844) 

M285 EIF1A_Y STS12 (site d) (287 bp) G to C at position 70 
(GroupVI) 

ttatcctgagccgttgtccctgTGTTTCCATTTCTCTTTTCCTCATTTCTCATCATCTACATTT 

CTCCTGTACTTGTTCATTAAATAATGATTCCTTGGATATACCAAGTCTGGATA 

GCGGATTCGATGGAAGCATTTTTGTAAATATACGTTCAGTATTTTGTGTGGAA 

GAACACAATCTAGCTGATGCCTGCAATCCCAGCCCTTTGGAAAGCGAGGTGG 

GTGGATTGCTTGAAGCTACGAGTTTGACACTAGCCTGGGCAACagggtacaaccgtgt 

ctctac a (SEP ID NP: 845) 

newFor 5'-3'=ttatcctgagccgttgtccct g (SEP ID NP: 846) 
Rev 5'-3'=tgtagagacacggttgtaccc t (SEP ID NP: 847) 
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M286 EIFl A_Y STS12 (site e) (287 bp) G to A at position 129. 
(GroupVI) 

ttatcctgagccgttgtccctgTGTTTCCATTTCTCTTTTCCTCATTTCTCATCATCTACATTT 

ctcctgtacttgttcattaaataatgattccttggatataccaagtctggata 

gcggattcgatRgaagcatttttgtaaatatacgttcagtattttgtgtgga 
agaacacaatctagctgatgcctgcaatcccagccctttggaaagcgaggtg 

GGTGGATTGCTTGAAGCTACGAGTTTGACACTAGCCTGGGCAACagggtacaaccgt 
gtctctac a (SEP ID NO: 848) 

newFor 5 ' -3 ' =ttatcctgagccgttgtccctg fSEO ID NO: 849^ 
Rev 5'-3'=tgtagagacacggttgtaccc t (SEO ID NO: 850) 

M287 EIFl A Y STS12 (site f) (287 bp) A to T at position 100. This is one of 3 M201 

related mutations. 

(GroupVI) 

ttatcctgagccgttgtccctgTGTTTCCATTTCTCTTTTCCTCATTTCTCATCATCTACATTT 

ctcctgtacttgttcattaaataatgattccttggWtataccaagtctggat 

agcggattcgatggaagcatttttgtaaatatacgttcagtattttgtgtgga 

agaacacaatctagctgatgcctgcaatcccagccctttggaaagcgaggtg 

GGTGGATTGCTTGAAGCTACGAGTTTGACACTAGCCTGGGCAACagggtacaaccgt 

gtctctaca (SEO ID NO: 851) 

newFor 5 '-3 '=ttatcctgagccgttgtccctg TSEO ID NO: 852) 
Rev 5'-3'"=tgtagagacacggttgtaccc t (SEO ID NO: 853) 

M289 = B9.36new d (386 bp) G to A at position 227 Group VI. 

ccagtcagcagtacaaaagttgACAGCTTCAGCAAAATTGTAGCCTTGGTTAAAACCACTG 

TGGTAAGCACGAGGAAAAGTGATGACAAACTCCCCTGCACACTGGTTTGTGC 

GGACAACCTAAAAAGGAGAAAAAAGCAGAAAGAGGTGTGGGTCAGAACTAA 

TGGGCCAGATGTGAACTCAAAGATGTCTCTAGATGCTGTAACAGATGTAGGA 

AGAGTGGAAARGCTCTATCTTCAAGTACGTGTCCTAAAAGAAAATGAGATTG 

TGAATTTAAAAGTGGTATTCATAGAAAAGTACTCAAAATATGTGTAATTCAA 

AAAACAAATATAGAGGGGTCCAGGAACAAGTGAAAAGACTCTttgcttctataatcaaa 

gaaatgc rSEO ID NO: 854) 

For 5-3' = ccagtcagcagtacaaaagtt g ISEO ID NO: 855) 
Rev 5'-3' = gcatttctttgattataeaagca a rSEO ID NO: 856) 

M290 = B9.36new e (386 bp) G to A at position 343. Group III 

ccagtcagcagtacaaaagttgACAGCTTCAGCAAAATTGTAGCCTTGGTTAAAACCACTG 

TGGTAAGCACGAGGAAAAGTGATGACAAACTCCCCTGCACACTGGTTTGTGC 

GGACAACCTAAAAAGGAGAAAAAAGCAGAAAGAGGTGTGGGTCAGAACTAA 

TGGGCCAGATGTGAACTCAAAGATGTCTCTAGATGCTGTAACAGATGTAGGA 

AGAGTGGAAAGGCTCTATCTTCAAGTACGTGTCCTAAAAGAAAATGAGATTG 

TGAATTTAAAAGTGGTATTCATAGAAAAGTACTCAAAATATGTGTAATTCAA 

AAAACAAATATAGAGGGGTCCAYGAACAAGTGAAAAGACTCTttgcttctataatcaaa 

gaaatgc rSEQ ID NO: 857) 

newFor 5-3' = ccagtcagcagtacaaaagtt g (SEO ID NO: 858) 



119 



Atty. Docket No.: STAN-212 



newRev 5'-3' = gcatttctttgattatagaagca a (SEP ID NO: 859) 

M291 = EIFl AY STS16, (480 bp) A to G, at position 358, 
(Group III) 

cggagtctggctttgttggcCAGGTTGGAGTGCAGTGGCATGATCTCGGCTCAGGGCAAT 

GTCCGTCTCCTGGACTCAAGCAGTTCTCCTGCCTCAGCCTCCCCAGTAGCTGG 

GATTAGAGGTGTGTGACACCATGCCCGGCTAATTTTTGTATTTTTAGTAGAGA 

TGGGGTTTCACCATGTTGGCCAGGCTGGTCTCGAACTCCTGACCTCAGGTAAT 

GCACCCGCCTCGGCCTCCCAAAGTGGTGGGATTATAGGCGTGAGTAACCATG 

CCTGGCCTTTCACTCTTATTTTCTAAGAACTTTAGAATAATCACCGAGATATT 

CTAAAGTAAACAGGAATTTTTAATGGTTAAGCTRTTATTTGTCTTTGTCATTTC 

TGAGTTTAGGGATAGTGAAGATAGAGTTAGGCCTCATGTGTGAGAGACTGAT 

GTAGCATTATAGTGTATATTTTGAAATGTGccaccgtgatettcaaaagt (SEP ID NO: 

860) 

For = cggagtctggctttgttggc (SEO ID NO: 861) 
Rev 5'-3' = acttttgaacatcacggtg g (SEO ID NO: 862) 

M292 = EIFl AY STS19, (556 bp) A to G, at position 373. 
Group III 

TttaacaaatgtggaccaagaTCTCAACCTTTTTTTTTATctcctctcctcagagtatgcTCAGGTAAT 

CAAAATGTTGGGAAATGGACGATTGGAAGCATTGTGTTTTGATGGTGTAAAG 

AGGTTATGCCATATCAGAGGGAAATTGAGAAAAAAGGTAGGTGTGTAGGTTA 

CTTTTCAATAAAAATTTGCCGCAAAAAATGTCTCTGCTTTAAATACATGGTCC 

AAGCAATTTATTTTTGTGAGTTCCCAAAATAATTTATAGAGCAATGATTCATG 

TGACAATGTGAATAAATAGAAAAAGTCTTTGATAACTTTTAGATTTACTTTTA 

AAGAATAATTTGTTTGTTTAACTTCTGTTGTATTCCTACCRGAAATGTTTACTC 

TGATATTAGTATTGAAGAAACCAGACAAATCTAATATATAACACAAATGGTC 

TTGACTCAGATGTTAATGCTGTGAAAGAATGAAAAATCTGGGAATTACTTTA 

GGTTAAAAGAGATTGATCGGTGCATATCCCTTTGTTAGGTTTTGgattgggggaaata 

gttttag g (SEO ID NO: 863) 

Original F 5'-3' = tttaacaaatgtggaccaag a (SEO ID NO: 864) 
Rev 5'-3' = acttttgaacatcacggtg g (SEO ID NO: 865) 

M293 = EIF 1 AY STS20a, (507bp) T to G, at position 299. 
Group III. STS also contains M294 

CatggtccaagcaatttatttttgTGAGTTCCCAAAATAATTTATACAGCAATGATTCATGTG 

ACAATGTGAATAAATAGAAAAAGTCTTTGATAACTTTTAGATTTACTTTTAAA 

GAATAATTTGTTTGTTTAACTTCTGTTGTATTCCTACCAGAAATGTTTACTCTG 

ATATTAGTATTGAAGAAACCAGACAAATCTAATATATAACACAAATGGTCTT 

GACTCAGATGTTAATGCTGTGAAAGAATGAAAAATCTGGGAATTACTTTAGC 

TTAAAAGAGATTGATCGGTGCATAKCCCTTTGTTAGGTTTTGGATTGGGGGA 

AATAGTTTTAGGTGGTACTAGGAAAATTGGAATATGGAATATGTTAGAAACT 

CTATTTGTTAGTAATACCACATCAGGTAGTTTTATAAATTACACTGATTAAAA 

GTCTCTACTACTCAGATTTTTAATTAAAATAATAAAAACTTATTTTTGGCTGA 

Gctctgtggaagtattagccagc (SEO ID NO: 866) 

F 5'-3' = catggtccaagcaatttattttt g (SEO ID NO: 867) 
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R 5'-3' = gctggctaatacttccacaga e (SEP ID NO: 868) 
M294 = EIFl AY STS20b, (507bp) C to T, at position 305 

CatggtccaagcaatttatttttgTGAGTTCCCAAAATAATTTATACAGCAATGATTCATGTG 

ACAATGTGAATAAATAGAAAAAGTCTTTGATAACTTTTAGATTTACTTTTAAA 

GAATAATTTGTTTGTTTAACTTCTGTTGTATTCCTACCAGAAATGTTTACTCTG 

ATATTAGTATTGAAGAAACCAGACAAATCTAATATATAACACAAATGGTCTT 

GACTCAGATGTTAATGCTGTGAAAGAATGAAAAATCTGGGAATTACTTTAGC 

TTAAAAGAGATTGATCGGTGCATATCCCTTYGTTAGGTTTTGGATTGGGGGA 

AATAGTTTTAGGTGGTACTAGGAAAATTGGAATATGGAATATGTTAGAAACT 

CTATTTGTTAGTAATACCACATCAGGTAGTTTTATAAATTACACTGATTAAAA 

GTCTCTACTACTCAGATTTTTAATTAAAATAATAAAAACTTATTTTTGGCTGA 

Gctctgtggaagtattagccaac (SEP ID NO: 869) 

F 5'-3' = catggtccaagcaatttattttt g f SEP ID NO: 870) 

R 5'-3' = gctggctaatacttccacag ag (SEP ID NP: 871) 

M295 = EIFIAY STS20c, (507bp) T to C, at position 411, 
(Group VIII). STS also contains M294 mutation 

catggtccaagcaatttatttttgTGAGTTCCCAAAATAATTTATACAGCAATGATTCATGTG 

ACAATGTGAATAAATAGAAAAAGTCTTTGATAACTTTTAGATTTACTTTTAAA 

GAATAATTTGTTTGTTTAACTTCTGTTGTATTCCTACCAGAAATGTTTACTCTG 

ATATTAGTATTGAAGAAACCAGACAAATCTAATATATAACACAAATGGTCTT 

GACTCAGATGTTAATGCTGTGAAAGAATGAAAAATCTGGGAATTACTTTAGC 

TTAAAAGAGATTGATCGGTGCATATCCCTTTGTTAGGTTTTGGATTGGGGGAA 

ATAGTTTTAGGTGGTACTAGGAAAATTGGAATATGGAATATGTTAGAAACTC 

TATTTGTTAGTAATACCACATCAGGTAGTTTYATAAATTACACTGATTAAAAG 

TCTCTACTACTCAGATTTTTAATTAAAATAATAAAAACTTATTTTTGGCTGAGc 

tctgtggaagtattagcca g (SEP ID NO: 872) 

F 5'-3' = catggtccaagcaatttatttt tg TSEO ID NO: 873) 

R 5'-3' = gctggctaatacttccacaga g TSEO ID NO: 874) 

M296 = EIFIAY STS21=STS20d, (536 bp) C to T, at position 165, 
(Group VIII) 

gattgggggaaatagttttaggTGGTACTAGGAAAATTGGAATATGGAATATGTTAGAAAC 

TCTATTTGTTAGTAATACCACATCAGGTAGTTTTATAAATTACACTGATTAAA 

AGTCTCTACTACTCAGATTTTTAATTAAAATAATAAAAACTTATTTTTGGYTG 

AGCTCTGTGGAAGTATTAGCCAGCATACACCTGTAGTCCCAGCTACTGAGGA 

GGCTGAGCCCAGGAGTTCAAGGTTCCCATGAGCTAAAAATTGTGCTAATGCT 

CTCCAGTCTGGGTGATAGAGCGAATCTCTATCTCAAAAAGAAAAAAAAAAAA 

ATCTTTCTGGTATGTTAACATTCTTTCTTTTCCAAATTAGTGGCATTTTAGGGA 

TTCTCTTAGTCCATTTGGGCTGTCACTGACTGGGTAGATTATAAAAAGCAGAA 

ATTTTATTTCTCATAGTTTTGGAGAAAGAGAAATCTATTTAATATTTGGTGAG 

GACCCATTTCCTGATTATTATGTGGTGCCTTctggcttagtccacacatagt g fSEO ID NO: 

875} 

F 5'-3' = gattgggggaaatagttttagg (SEP ID NP: 876) 
R 5'-3' = cactatgtgtggactaagcca g (SEP ID NP: 877) 
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M297 = EIFl AY STS24, (506 bp) A to G, at position 303, 
(Group VII) 

TtggttggtctacgggactATCAGGTAAAAATAACATTTAAAGTTGTGGTATGTCTGTGT 

TTAAGCAGTTGTTAATGTTTGGAAGGTAACTATACTAGCATCTTTGACCCATT 

CCAGCCCAGGTTGCTTTCTCACCATTCTGCCTGCCATCATCATTTATTAAGGG 

CCAGTTGTATTTCAGACTATAGTATTTTTCAAATTTGACATAATTCTCACTGAT 

AGTAAATGGTACATATATTTTTGTGGAAAGACATAAAGTTTTTAATTCTTTGT 

TTTCATTGTTAATATAATGTGCAGTAAATRTTTTCTTGCAGGCTTGGGCAAGT 

ACTGTAGACCATCTGTCCTCATCCATTTAAAGGCCAATGGTGTTTCAGGCATT 

CAGCTAGGTATTTCAGACATTGTAGTTCCCAAATGCCGGTCTGTTAAATAGTA 

TTGGTGCAGGCTGAATTTTCAGTGCTCTGAAGTCAAATTAGAAGATACATAGT 

Tacgatgtttttcatggagc a (SEP ID NO: 878) 

F 5'-3' = ttggttggtctacgggac t fSEO ID NO: 879) 

R 5'-3' = tgctccatgaaaaacatcg t (SEP ID NO: 880) 

M298 = EIFIA STS 27 (445 bp) G to A at position 230, 
Group II 

AaataccattttcataatttccttAATATTTTTAGACATTATTTCTTTTTAAGTCTTAGATAAA 
CTAAGTCCAACTTCTGGGATTCCTCAGGAATAGTATTTTTTTTTTCCCTGTGTT 

ACATAGCAGTTCTGGAAATCAGATTGCTGCCTCTCGGGGCTGTTGTTGATACT 

GCTTRTTTGGTGACTTTTCTGAACTAATTCTTTGGCCATTGAATAGTTGGTTA 

GTTTAGTGGGCAGTTCATGTTTGAACTAAGATTTCATTAAAACCACCAAGAAT 

TTAATCATTTAAAGAGGAATCTTGTACATGTAGAGGAATACTTTGAGCATTCA 

GCCAATGTTGGTAAACTGACACCTCTTCCTTAGTCTTCATTtcttgctgtgcaggatctca 

(SEP ID NO: 881) 

Priginal F 5 ' -3 ' = aaataccattttcataatttcct t (SEP ID NP: 882) 
Priginal R 5'-3' = tgagatcctgcacagcaag a (SEP ID NP: 883) 

M299 = EIFl AY STS29, (483 bp) T to G, at position 127, 
Group I 

CggacttggtctgtgcttttcAGTAGCTGCTATTGTGTTGGTTTTTATTAAACTGAGGTAAG 

GAATGGGAATAGGGGAACTTAAAAGCCCACACTGCTTTTTCTTAGTAAGGTT 

CACCTATTTTTCKTGAATAAACGCTCCTTAGTGTTTATTGCATTCATTTGGTTA 

ATTTTCAGATTTCTGATATATGGATTTTGACCATGTTTGTCAATGTTCTTATTT 

CTTTTCTGAAGGAACAAATTTTAGCAAGTCCTTATTCTGCCATTCCTGCAATC 

ACTGCAAGAAAGCATTTATTTTGATAAGACTTAATTACACATTGACTTTGTTT 

CTTTTTCATATATCAAATAAAAAGTTGTACTGTGCTTTTAAAATGTTATTTTTA 

TGTCCATTATATTATTCGAATTATCATTTTAACAAAAACTGGTTTGCACATTA 

CAGTTTGAAAAGTGTTGGTCTATTTCATactgccattgteacagatc a (SEP ID NP: 884) 

F 5'-3 ' = cggacttggtctgtgcttttc (SEP ID NO: 885) 

R 5 ' -3 ' = tgatctgtcacaatggcagt (SEP ID NO: 886) 

M300 = EIFIAY STS31, (500 bp) G to A at position 153, 
STS also contains M301, Group III 
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CaggcaggtctactttcaatctTAAGGAAGTAGGTATGTATTTTTAAAATCAAGCTATTTTT 

CAAGTTCCATAGACAATTCTGTTAGATAATCTATACTAAGAACTACTGATGCA 

TAGAAAAGTTTATTATTGTTGTTTTTGTTTTTTTGAARGAGTTTCGCTCTGTTG 

CCCAGGCTGGAGTGCAGTGGCTTGATCTCGGCTCACTGCAAGCTGCGCCTCCT 

GGGTTCATGCCATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGACTACAGATG 

CCTGCCACCACGCCCAGCTAATTTTTTGTATTTTTAGTAGAGATGGGGTTTCA 

TCATGTTAGCCAGTATGGTCTCGATCTCCTGACCTCATGATCCGCCCGCCTTG 

GCCTCCCAAAGTGCTGGGATTACAGGCGCGAGCCACCGTGCCTGGCCTAGAA 

AAGTGTATTACCTTTTTAACATCATTATTCTTTACTCCATTTTTAgttttgaattgcagtgt 

ttsac (SEP ID NO: 887'> 

F 5'-y = caggcaggtctactttcaatct (SEP ID NO: 888) 
R 5'-3' = gtcaaacactecaattcaaaac (SEP ID NO: 8891 

M301 = EIFIA STS 3 1 (500 bp) A to C at position 340bp. 
(Group III) STS also contains M300, a GroupVII marker 

CaggcaggtctactttcaatctTAAGGAAGTAGGTATGTATTTTTAAAATCAAGCTATTTTT 

CAAGTTCCATAGACAATTCTGTTAGATAATCTATACTAAGAACTACTGATGCA 

TAGAAAAGTTTATTATTGTTGTTTTTGTTTTTTTGAAGGAGTTTCGCTCTGTTG 

CCCAGGCTGGAGTGCAGTGGCTTGATCTCGGCTCACTGCAAGCTGCGCCTCCT 

GGGTTCATGCCATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGACTACAGATG 

CCTGCCACCACGCCCAGCTAATTTTTTGTATTTTTAGTAGAGATGGGGTTTCA 

TCATGTTAGCCMGTATGGTCTCGATCTCCTGACCTCATGATCCGCCCGCCTTG 

GCCTCCCAAAGTGCTGGGATTACAGGCGCGAGCCACCGTGCCTGGCCTAGAA 

AAGTGTATTACCTTTTTAACATCATTATTCTTTACTCCATTTTTAgttttgaattgcagtgt 

ttgac (SEP ID NO: 890) 

F 5'-3' = caggcaggtctactttcaatct (SEP ID NP: 891) 
R 5'-3' = gtcaaacactgcaattcaaaac (SEP ID NP: 892) 

M302 = EIFIA STS 32a (527bp) A to G at position 230 

(Group VII) 

CaaagtgctgggattacaggCGCGAGCCACCGTGCCTGGCCTAGAAAAGTGTATTACCT 

TTTTAACATCATTATTCTTTACTCCATTTTTAGTTTTGAATTGCAGTGTTTGAC 

CTTAAAAGTTTTATATTACAATTTTTTTAATTAGTCTTTTATTTTTTCCAAGAG 

ACTTCTAATTAAAAGGGAATAGTAAATAAAAGCACTGTGCTTGCCTTTTGTGC 

TTTTATTAARGTGAAATCTCTACAATCTTTCCTAAGCTGTTAATCACTGTTTA 

CTAATGAACATAAACCACTTCCTAATTATTCAGACTCAAGAATTTTTTTCTAG 

AGGGTATTGGGGTAGGCAAAGAAAAGCAGGAGAGTTTGTAACAAACAGTAT 

GTGGGATTTTTTTAGATGTGTTCAATTTGAAAGTAACTTGTGAAACAACTGGT 

GATATTTTGGTATAAGACGTTTTGAAAGTTATTTGTTTATTTCTAAGGATAAC 

AAAGCTGATGTAATTTTAAAGTacaatgcagatgaagctagaa g (SEP ID NP: 893) 

F 5'-3 ' = caaagtgctgggattacag g (SEP ID NP: 894) 

R 5'-3 ' = cttctagcttcatctgcattg t (SEP ID NP: 895) 

M303 = EFIA STS 32b (527bp) G to C at position 352, 
(Group X) 



123 



Atty. Docket No.: STAN-212 



CaaagtgctgggattacaggCGCGAGCCACCGTGCCTGGCCTAGAAAAGTGTATTACCT 

TTTTAACATCATTATTCTTTACTCCATTTTTAGTTTTGAATTGCAGTGTTTGAC 

CTTAAAAGTTTTATATTACAATTTTTTTAATTAGTCTTTTATTTTTTCCAAGAG 

ACTTCTAATTAAAAGGGAATAGTAAATAAAAGCACTGTGCTTGCCTTTTGTGC 

TTTTATTAAAGTGAAATCTCTACAATCTTTCCTAAGCTGTTAATCACTGTTTAC 

TAATGAACATAAACCACTTCCTAATTATTCAGACTCAAGAATTTTTTTCTAGA 

GGGTATTGGGGTAGGCAAAGAAAASCAGGAGAGTTTGTAACAAACAGTATG 

tgggatttttttagatgtgttcaatttgaaagtaacttgtgaaacaactggtg 
atattttggtataagacgttttgaaagttatttgtttatttctaaggataaca 

AAGCTGATGTAATTTTAAAGTacaatgcagatgaagctagaa g (SEP ID NO: 896) 
F 5'-3' = caaagtgctgggattacag g (SEP ID NO: S97) 
R 5'-3' = cttctagcttcatctgcattg t fSEO ID NO: S9S) 

M304 = EIFIA STS 32c (527bp) A to C at position 421 

CaaagtgctgggattacaggCGCGAGCCACCGTGCCTGGCCTAGAAAAGTGTATTACCT 

TTTTAACATCATTATTCTTTACTCCATTTTTAGTTTTGAATTGCAGTGTTTGAC 

CTTAAAAGTTTTATATTACAATTTTTTTAATTAGTCTTTTATTTTTTCCAAGAG 

ACTTCTAATTAAAAGGGAATAGTAAATAAAAGCACTGTGCTTGCCTTTTGTGC 

TTTTATTAAAGTGAAATCTCTACAATCTTTCCTAAGCTGTTAATCACTGTTTAC 

TAATGAACATAAACCACTTCCTAATTATTCAGACTCAAGAATTTTTTTCTAGA 

GGGTATTGGGGTAGGCAAAGAAAAGCAGGAGAGTTTGTAACAAACAGTATG 

TGGGATTTTTTTAGATGTGTTCAATTTGAAAGTAACTTGTGAMACAACTGGT 

GATATTTTGGTATAAGACGTTTTGAAAGTTATTTGTTTATTTCTAAGGATAAC 

AAAGCTGATGTAATTTTAAAGTacaatgcagatgaagctagaa g fSEO ID NO: 899) 

F 5 '-3 ' = caaagtgctgggattacag g (SEP ID NO: 900) 

R 5'-3' = cttctagcttcatctgcattg t fSEO ID NO: 901) 

M305 = EIFIA STS 33 (545 bp) C to T at position 33 1 
(Group I) 

AacttgtgaaacaactggtgatATTTTGGTATAAGACGTTTTGAAAGTTATTTGTTTATTTC 

TAAGGATAACAAAGCTGATGTAATTTTAAAGTACAATGCAGATGAAGCTAGA 

AGCCTGAAGGCATATGGCGAGCTTCCAGAACATGGTAAGATCAAAATGATTT 

TATCTCCTCATTATTTGATATTAATGTTTGTTGGTATTTAGGTGAAGGTATTTC 

CGTAGAACTCTTGTTTTACATACTGTTTTAGTGTATACTTAAAAATTTGTTATA 

AGTAGTCTTGCCTATACTTCAGTTTACTTATGATACTTTGGAAAAGATATTAA 

TAAYTGGAAATCTCTAATAAAAACGTTATGAACTTGAAAGTAGAAGTCTCTA 

ATAAAGAGATTATGAATTATGAAAGTTCCTTTAGTGACAACTTTATAAATTCA 

TAAGCTCTGGATTTGTATATAAGATCTGTCAAAGAAATACGTTTTTTATAGTG 

TTTTTCTAAACAGTTCTCAAGACTGGCAGTTTTCATTTaagcagaggcaacaaatgtaat 

(SEP ID NO: 902) 

F 5'-3' = aacttgtgaaacaactggtga t (SEP ID NO: 903) 
R 5'-3' = attacatttgttgcctctgct t rSEP ID NP: 904) 

M306 = EIFIA STS 34b (399 bp) C to A at position 23 1 . 
Group IX. STS also contains M284, a Group VI marker. 
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GgcagttttcatttaagcagaGGCAACAAATGTAATACTAATGTTTGATTATTATAGAAAA 

AAGTATTCATCTTAGCAAAGTTTTAACTATGGGATTATTTTTAACAAACAATT 

GTGTTTTCTTTTTCTTAAAGACAAACACAATGCATACTTACTGCCGAAAGCTT 

GACAAGATTAAAATAAGTCCCTCATGACACCATCAAAGAGAATATGCACTGT 

TGTAAAGCCTGCGTATTTTACTTGGCAGCTATTTTCATTATTTATCATATTGC 

ATTTTATGAAAAGATTTTTATATAAACATGAAGATCTTGATGAAATTATTGGC 

ATTTCAGGAAGTGCTGAAATGTTATTGGAAGTGATGAAATTATTGGCATTTCA 

Ggaagtgctgaaagtttcgc t (SEP ID NO: 905) 

F 5'-3' = ggcagttttcatttaagcag a (SEP ID NO: 906) 

R 5'-3' = agcgaaactttcagcacttc (SEO ID NO: 907) 

M307 = EIFIA STS 35 (500 bp) G to A at position 282 
(Group VI) 

TtattggcatttcaggaagtgCTGAAATGTTATTGGAAGTGATGAAATTATTGGCATTTCA 

GGAAGTGCTGAAAGTTTCGCTTTCATTACTTGGGGATAAGCATGATCATGATT 

TAACCAAGTATTTCTCACTGATTTGATAAGTCTGTTTAAATAATTGGTTAACT 

AGTTGTTGTAATTTCAAGAGAACTTTATGTATTTTGAGGATAAGTTGTTAACC 

TGTGCTCAAATCCTTTTTGAAGGCTACATGGAAATGGTTGGCTATTGAGTTAG 

CATAATCARTCTGCCTACCATACTTAAAGTACCTTTTGTATATGTGCTAAGTG 

AGAATTAAAAATACCTTTTAAAAACAAATGAAAAATACAGCACAATACAGCA 

CATTCGTTCTTTGTTTTTTGAAACAGAGTCTTGCTCTGTCACCCAGGCAGGAG 

TGCAGTGGCACCATCTCAGCTCCCTGCATTCTACGCCTGCCAAGTTCAAgctatttt 

cctgcctcaccc rSEO ID NO: 908) 

F 5'-3' = ttattggcatttcaggaagtg (SEO ID NO: 909) 

R 5'-3' = gggtgaggcaggaaaatagc (SEO ID NO: 910) 

M308 = EIFIA STS 37a (444 bp) T to C at position 70 
(Group I) 

AaactttacagtcctttgggataGTATTTACTGCAAAAATCAATTTTAGCTTCGGCAGTAGG 
CACTTCAYAATCAACGTTAAGTAAGAGTGTCTAAAGAGATAGTTTTGAGAAC 

acgtcctctattaagagaaatgcttagtatgttaaaagaagaattttgtttga 

accagtttgatgcagcactgaaattacaacatacttcaaaggtttgttaaaat 

gaagggcctgttgccaggacatgtaatagaattacatggttgagcatcagtt 

tgtactggccagactcttgttttggagttagtttgtgcttattttgtggaaatg 

attgtttttcctagtaacaaagcagcgcagttcacaaagcagtaaatgcttc 

AGCTCTCTTTTTCAGTTAACTATATTGAAATTAAATTCACTTTgatttttcttccctctcttg 
ae a (SEO ID NO: 911) 

F 5'-3' = aaactttacagtcctttgggat a (SEO ID NO: 912) 
R 5 '-3 ' - tctcaagagagggaagaaaaatc (SEO ID NO: 913) 

M309 = EIFIA STS 37b (444 bp) A to G at position 200 
(Group II) 

AaactttacagtcctttgggataGTATTTACTGCAAAAATCAATTTTAGCTTCGGCAGTAGG 
CACTTCATAATCAACGTTAAGTAAGAGTGTCTAAAGAGATAGTTTTGAGAAC 
ACGTCCTCTATTAAGAGAAATGCTTAGTATGTTAAAAGAAGAATTTTGTTTGA 
ACCAGTTTGATGCAGCACTGAAATTACAACATRCTTCAAAGGTTTGTTAAAA 
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TGAAGGGCCTGTTGCCAGGACATGTAATAGAATTACATGGTTGAGCATCAGT 
TTGTACTGGCCAGACTCTTGTTTTGGAGTTAGTTTGTGCTTATTTTGTGGAAAT 
GATTGTTTTTCCTAGTAACAAAGCAGCGCAGTTCACAAAGCAGTAAATGCTT 
CAGCTCTCTTTTTCAGTTAACTATATTGAAATTAAATTCACTTTgatttttcttccctctctt 
gag a (SEP ID NO: 914^ 

F 5'-3' = aaactttacagtcctttgggat a (SEP ID NO: 915) 
R 5'-3' = tctcaagaeagggaagaaaaatc rSEO ID NO: 916) 

M310 = EIFIA STS 37c (444 bp) C to T at position 352 
(Group III) 

AaactttacagtcctttgggataGTATTTACTGCAAAAATCAATTTTAGCTTCGGCAGTAGG 

CACTTCATAATCAACGTTAAGTAAGAGTGTCTAAAGAGATAGTTTTGAGAAC 

ACGTCCTCTATTAAGAGAAATGCTTAGTATGTTAAAAGAAGAATTTTGTTTGA 

ACCAGTTTGATGCAGCACTGAAATTACAACATACTTCAAAGGTTTGTTAAAAT 

GAAGGGCCTGTTGCCAGGACATGTAATAGAATTACATGGTTGAGCATCAGTT 

TGTACTGGCCAGACTCTTGTTTTGGAGTTAGTTTGTGCTTATTTTGTGGAAATG 

ATTGTTTTTCCTAGTAACAAAGCAGyGCAGTTCACAAAGCAGTAAATGCTTC 

AGCTCTCTTTTTCAGTTAACTATATTGAAATTAAATTCACTTTgatttttcttccctctcttg 

ag a rSEP ID NP:917) 

F 5 '-3 ' = aaactttacagtcctttgggat a (SEP ID NO: 918) 
R 5'-3' = tctcaagagagggaagaaaaatc (SEP ID NP: 919) 

M311 = EIFIA STS 39 (460 bp) G to T at position 304 
(Group X) 

CgagaacagcctaaccaacaTGGTGAAACCCCATCTCTGCTAAAAATATAAAAATTAGC 

CAGGCATGGTAGTGCACACCTGTAGTCCCAGCTACTCAGGAGGCTGAGGCAG 

GATAATCACTTGGACCCAGGAGACAGAGGTTGCAGTGAACCGAGATTGCACC 

ACTGCACTCCAGCCTGGGCAATAGAGCGAGACTCCATCTCAAAAAAAAAAA 

AAAAATTACAAAGGCTAAACTTTGGAAAGTCTAAGACAGACATAGGTGATGG 

TCACACACTCCATTGAGAACCATTGTTCTACATCAGGKTTCTCTACAGCTTTT 

GTTTTACCAACATGTTTATTAAGATTGTTTCCAGACTGTTCAGAGGAGTAGAA 

GGATTTTTAAATTTATTTGTAAACATTCAAATACTCACCAACAATATTGTACA 

ATTTACAGTTTTTctctgcttcatctatcacaccc (SEP ID NO: 920) 

F 5'.3' = cgagaacagcctaaccaac a (SEP ID NO: 921) 

R 5'-3' = gggtgtgatagatgaagcaga g (SEP ID NP: 922) 

M312 = EIFl AY STS40a, A to T at position 49, 

(Group VII) 

gtttccagactgttcagaggagTAGAAGGATTTTTAAATTTATTTGTAWACATTCAAATAC 

TCACCAACAATATTGTACAATTTACAGTTTTTCTCTGCTTCATCTATCACACCC 

ATCCTTCTATTCATCTGATATTACACCTTATATTTTGGCACATTTCCAAACTAT 

TACTTACACTTTGAGTTGAAGAAAATAAACTGAGTCCTTAATTGTATTGTATA 

TATGCATTTATAAATTTTTACAACATAAAGTACTCTATATTTACAAAATTTTTT 

AGTTTTTTTTTTCTTTGGAATTGTTTCTGAGTAGTACTTAGTAACACTACTCTA 

ATGTAATATAAATTTTAAAGTATACCCAAAAAGAAAATGAAAAGAGATGAA 
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AAATGCATTGTTCTTGTGATCCCAGGAAATCTGAGACAGGTCTCAGTTAATTT 

acaaaettgattttgccaaae t (SEP ID NO: 923) 

F 5'-3' = gtttccagactettcagagga g (SEP ID NO: 924) 

R 5'-3' = actttggcaaaatcaactttg t (SEP ID NO: 925) 

M313 = EIFIA STS 40b Homopolymer 9T's to lOT's at position 288 

gtttccagactgttcagaggagTAGAAGGATTTTTAAATTTATTTGTAWACATTCAAATAC 

TCACCAACAATATTGTACAATTTACAGTTTTTCTCTGCTTCATCTATCACACCC 

ATCCTTGTATTCATCTGATATTACACCTTATATTTTGGCACATTTCCAAACTAT 

TACTTACACTTTGAGTTGAAGAAAATAAACTGAGTCCTTAATTGTATTGTATA 

TATGCATTTATAAATTTTTACAACATAAAGTACTCTATATTTACAAAATTTTTT 

AGTTTTTTTTTTCTTTGGAATTGTTTCTGAGTAGTACTTAGTAACACTACTCTA 

ATGTAATATAAATTTTAAAGTATACCCAAAAAGAAAATGAAAAGAGATGAA 

AAATGCATTGTTCTTGTGATCCCAGGAAATCTGAGACAGGTCTCAGTTAATTT 

acaaagttgattttgccaaagt (SEP ID NP: 926) 

For 5'-3' = gtttccagactettcagagga g (SEP ID NP: 927> 

Rev 5'-3' = actttggcaaaatcaactttg t (SEP ID NP: 928) 



M314 = EIFIA STS 40c (623 bp) A to C at position 419. 
(Group VI) 

GtttccagactgttcagaggAGTAGAAGGATTTTTAAATTTATTTGTAAACATTCAAATA 

CTCACCAACAATATTGTACAATTTACAGTTTTTCTCTGCTTCATCTATCACACC 

CATCCTTCTATTCATCTGATATTACACCTTATATTTTGGCACATTTCCAAACTA 

TTACTTACACTTTGAGTTGAAGAAAATAAACTGAGTCCTTAATTGTATTGTAT 

ATATGCATTTATAAATTTTTACAACATAAAGTACTCTATATTTACAAAATTTTT 

TAGTTTTTTTTTTCTTTGGAATTGTTTCTGAGTAGTACTTAGTAACACTACTCT 

AATGTAATATAAATTTTAAAGTATACCCAAAAAGAAAATGAAAAGAGATGA 

AAAATGCATTGTTCTTGTGATCCCAGGAAATCTGAGACMGGTCTCAGTTAAT 

TTACAAAGTTGATTTTGCCAAAGTTGAGGACGCACCCATGACACAGCCTCGG 

GAAGCCCTGAGGACATGTACCCAAGGTGTTTGGGGCACAGCTTGGTTTACTA 

CATCTTCAGGGAGACATGAGACATCAATCAATATATGTGAAAAGAACGTTGG 

TTCAGTTTGGAAAGGgagggcatcttattagcct t (SEP ID NP: 929) 

F 5'-3' = gtttccagactgttcagagg (SEP ID NP: 930) 

R 5'-3' = aaggctaacaagatgccct c (SEP ID NP: 931) 

M315 = EIFIA STS 41 (512 bp) A to C at position 395 STS also contains M314 

GttcttgtgatcccaggaaatCTGAGACAGGTCTCAGTTAATTTACAAAGTTGATTTTGCC 

AAAGTTGAGGACGCACCCATGACACAGCCTCGGGAAGCCCTGAGGACATGT 

ACCCAAGGTGTTTGGGGCACAGCTTGGTTTACTACATCTTCAGGGAGACATG 

AGACATCAATCAATATATGTGAAAAGAACGTTGGTTCAGTTTGGAAAGGGAG 

GGCATCTTGTTAGCCTTTCTAAAGGAGGCAGTCAGCTATGCATCTAACTCAAT 

GAGCGAAAGGATAACTTTTGAATAGAATGGGAGGCCGGTTTGTCTTAAGCAG 

TTTCCACCTTGAGTTTTTCATAGTAATTTTGGGGGCCAAAGATATTTTCGTTTC 

ACATTCTAATATTTTCTTCMTGTACCTCCCTTTGGGGACCCTGAGCCAGAGGT 
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TTTTTGGGGGATTAAACAGAATTGGCATTTACTTCATGTTGCAATAACCAAAA 
GCATAAATAttttgttgtagattaagggca a (SEP ID NO: 932) 
F 5'-3' = gttcttgtgatcccagpaaa t f SEP ID NO: 933) 
R 5'-3' = ttgcccttaatctacaacaaa a rSEO ID NO: 934^ 

M316 = EIFIA STS 42 (512 bp nominal) 5T's to 6T's at position 201 
Group V 

AattggcatttacttcatgttgcAATAACCAAAAGCATAAATATTTTGTTGTAGATTAAGGgc 

aaatctgaacatttccacAGTTGGTGGCCTTGGAGGCCTCTTTGGAAAATTCAGAGAACC 

TATCCAGACTACCTAGTGGAACACAAAGCTACAAACACAGATGTTAGAATAA 

GGATCTAGACATGGCTAAGATTTTTTCTCAGGGAGTGGGGGGGAGTATCTTA 

GAGTTATGCCATTTCCTTTGGAACTAGGCCCATTAAGGTAACGGGAAGGAAT 

GTAAAGACAATGGCTATTAAAGGAAGTTTAGTTTCTTTTGAGTTTCTTTTGCT 

TATTACAAGAGAACACTGTAGATTTATAGATGTTCTAGTTTTACTTCTGTGAC 

TACATGGACTCAGAATTTGGTTACGACCATATTTATCCCATTTTTAAAGGAAT 

TACATCTATTTTGTCTGTGTCCACCCTCAGAATATAAGATCTGTAACCACTACc 

acaaaaggaagtaagpacatg (SEP ID NO: 935) 

F 5'-3' = aattggcatttacttcatgttgc (SEP ID NP: 936) 

R 5'-3' = catetccttacttccttttgt g (SEP ID NP: 937) 

M317 = EIFIA STS 44 (523 bp nominal) -2bp Deletion of GA at position 400 

(Group VIII) 

TggttctacagttgggattttgGCCATCATCAACCAAGAAGAGAAATTCATTTAGTGTGTA 

GTTTCTGAAAGCAAACTGATTTATTTTCATTGTTTTAAAGTATTTATTTCTTTA 

AAAGCTGAGGACACTGAATTACCTTAAGTTAAATGTTAATACTTTATTGTTTT 

GATGTAATGGAACTTAAGGATAAAAGACCATAATATTTGCTGTTAAAATAAA 

TAAACGAGTGCCTTTCCTACTGTGATAACGTCAAGTAATTGGATATTTTGAAT 

ACATTTCTGCCTGATAATCATGCTGGGTTCTAATAAGCCCTACTTCCACCTAA 

TCTGTTTACAGTCTTTTGGTATGTTTCAGTTACTTAGATGGTCTCATAAGGTTT 

CTGATACAATTTGAAGACAGAAATCTGCATTTAGAATCAGAAAACATGGAC 

ATATTTTTCATATTTATCTAGTCATATGTAATTTTATGCTAACATTGATAGTTT 

ATAAATCCTTTTCATCCTttgtgcctcggttattaag g (SEP ID NP: 938) 

F 5'-3' tggttctacagttgggattttg (SEP ID NP: 939) 

R 5'-3' =ccttaataaccgaggcaca a (SEP ID NP: 940) 

M318 = EIFl AY STS20d, T to C, at position 353 Group VI 

CatggtccaagcaatttattttTGTGAGTTCCCAAAATAATTTATACAGCAATGATTCATGT 

GACAATGTGAATAAATAGAAAAAGTCTTTGATAACTTTTAGATTTACTTTTAA 

AGAATAATTTGTTTGTTTAACTTCTGTTGTATTCCTACCAGAAATGTTTACTCT 

GATATTAGTATTGAAGAAACCAGACAAATCTAATATATAACACAAATGGTCT 

TGACTCAGATGTTAATGCTGTGAAAGAATGAAAAATCTGGGAATTACTTTAG 

CTTAAAAGAGATTGATCGGTGCATATCCCTTCGTTAGGTTTTGGATTGGGGGA 

AATAGTTTTAGGTGGTACTAGGAAAAYTGGAATATGGAATATGTTAGAAACT 

CTATTTGTTAGTAATACCACATCAGGTAGTTTTATAAATTACACTGATTAAAA 

GTCTCTACTACTCAGATTTTTAATTAAAATAATAAAAACTTATTTTTGGCTGA 

Gctctgtggaagtattagccagc (SEP ID NP: 941) 
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F 5'-3' = catggtccaagcaatttattttt g (SEP ID NO: 942) 
Rev 5'-3' = gctggctaatacttccacaga g fSEO ID NO: 943) 

M319 = UTYl exon 14b, T to A at position 124. Group VI 

GtaaaactcagatatatacatcccatgAAATATACACAGAAACTATAAATTAGCATTAATATC 

CTCTAAAATGATACTGTAGTAAAGAAATATTCTCAAACTGTTGGTAAATTTTA 

GAGAAAAWAAAAATATTATAGATACTTGCTGCATTAAGACAAACTGACTTTC 

TAACTGTTCCAGCTGATGCTTCTGTGCTGGATTTAAATTATCTCTATTTGCTCG 

CAGTTGTTCCAAGTGCTAGAAGAAAAGAGATTAATATAATCAAAGTTTAATC 

TAAAATTTAAGACAATATAAGGCAACTCCTCACTAAAAAGACTACACAGAAC 

CTTTGCAGGATGAAAGACAGTGATTCCTAATGAAcgttaagatagtgattctttttttttiSEQ 

ID NO: 944) 

F 5'-3' = gtaaaactcagatatatacatcccat g (SEP ID NO: 945) 
Rev 5'-3': aaaaaaaaagaatcactatcttaac g fSEO ID NO: 946) 

M320 = DBY STS08, (444 bp) T to G at position 60 
Group VI 

tgaggtggaatgtatcagtataccAATTAATATTTTTGAAAGAGCTCTTTTAGGTTAATKTA 

AGTACAGCAATTTCTCATGTAATGTTTAGGGAGTTTATTCTAACCTAGGCAAA 

CGGCATGCTATCACAAGAAAGGTTTAAAGCTTTGATAAAATGGGGGAGATTT 

AATCAGTTTTTTTAATGCCTGCTATAAAAATTTGAAATATTAGAATGGCCGAC 

CATGGCAGTGACCAGGCCTCACTACAGGCCTGGTTGGATTCTGGTCTTTAATG 

CATGCTAGTGTTGATGTTTTTTGGTCAAGAACGGTTTAAACAGGAAGGATTGT 

GCAGCAGGCTTTAATTTAATGTAGATTCATACTGCTCTGTTAAAGCTGCATTG 

AAATGTTAAAATGGCTTACACTTGCAGACTTTGCAAATCTTaagactaacaaatccttgaa 

atc a (SEQ ID NO: 947) 

For 5'-3'=tgaggtggaatgtatcagtatacc (SEO ID NO: 948) 
Rev 5'-3'=tgatttcaaggatttgttagtctt (SEP ID NO: 949) 

M321 = DBY STS08, (444 bp) C to T at position 171 
group VI 

tgaggtggaatgtatcagtataccAATTAATATTTTTGAAAGAGCTCTTTTAGGTTAATTAA 

GTACAGCAATTTCTCATGTAATGTTTAGGGAGTTTATTCTAACCTAGGCAAAC 

GGCATGCTATCACAAGAAAGGTTTAAAGCTTTGATAAAATGGGGGAGATTTA 

ATYAGTTTTTTTAATGCCTGCTATAAAAATTTGAAATATTAGAATGGCCGACC 

ATGGCAGTGACCAGGCCTCACTACAGGCCTGGTTGGATTCTGGTCTTTAATGC 

ATGCTAGTGTTGATGTTTTTTGGTCAAGAACGGTTTAAACAGGAAGGATTGTG 

CAGCAGGCTTTAATTTAATGTAGATTCATACTGCTCTGTTAAAGCTGCATTGA 

AATGTTAAAATGGCTTACACTTGCAGACTTTGCAAATCTTaagactaacaaatccttgaaat 

c a CSEO ID NO: 950) 

For 5'-3'=tgaggtggaatgtatcagtatacc (SEO ID NO: 951) 
Rev 5'-3'=tgatttcaaggatttgttagtctt (SEO ID NO: 952) 

Footnote: 

STS sequences (one strand only) for polymorphic Y sequences. 
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Primer regions = lower case; Reverse compliment made to generate 5-3' Reverse PGR 

primer sequence for complimentary strand. 

lUB code defines polymorphic site 

R = A or G (puRine) 

Y = C or T (p Yrimidine) 

K = GorT(Keto) 

M = A or C (aMino) 

S = G or C (Strong-3H bonds) 

W = A or T (Weak-2H bonds) 

H-A,CorT 

Markers Ml, M29, M40, M46, M130, M167, M176, M177, M222, M236, M288 are 
unassigned in TABLE 1 . 
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